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7KH ELRORJ\ RI WKH SUHGDWRWRQ2PAMKXY BXYWLFXV
JDEULFLXYV +HPLSWHUD %HORVWRPDWLGDH ZDV VWXC
FRQGLWLRQMHBWVODHINSWLSWHUD &XOLFLGDH ZULJJOHUV
' UXVWLHFMXMELWY SDXURPHWDERORXV W\SH RI GHYHOR
WKURXJK HJJ Q\PSK DQG DGXOW VWDJHV $Q PBIXOW IHPD
EDWFKHYV ZLWK DQ DYHUDJH RI HJJV SHU EDWEFK
UDQJHV IURRGD\V ZLWK D PHDQ RI “ GD\V DQG
KDWFKDELOLW\ 7KH Q\PSK SDVVHG WKURXJK ILYH LQVWD!
DGXOW VWDJH 7KH PHDQ GXUDWLRQV RI WKH GLITHUHQW |

“ “ “ DQG “ GD\V UHVSHFWLY]
GHYHORSPHQWDO SHUIDRMG[pZDV * GD\V / RQJHYIW R
IHPDOHYV UDQJHG IUEBR®V D “ GD\V ZKI® WDARI
PDOHV ZDV IURPG)V [D “ GV ' UXVWEZPXW

IRXQG WR EH D YRUDFLBXVDBUNEYMMRU TR ERUDWRU\ 7KH P
FRQVXPSWLRQ UDWHV IRU WKH UHVSHFWLYH LQVWDUV ZHU

“ DQG “ LQGLYLGXDO ZULJJOHU"
2Q WKH RWKHU KDQXVIVERPEWFRQVXPH ZULJJOHUV SHU
GD\ RU DQ DYHUDJH RI ‘ LQGLYLGXDOV
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SHRSOH FRPSULVLQJ RYHU Rl WKH ZRUOG-V SRSXODWL
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flaa)"#-=2( 34IMX()&'( 1-#F#-(+HC(*&'#-('OF F#-#&+( 1-#=() T*&")&SH#( DHI#D"()&'(
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Ft #-(08+-%'"*$+0%8&(%6-(-#DH)"#( %6 F (88%Er0J#2(08.3)"0J#() DOH&( " LHSOH" 2 1#-SHOIH (+%(

EH fHIILFLHQW:- SUHGDWRUV Rl GHQJXH PRVTXAIWR&W OLN
- &3+I&YNVQWX()&'( J)-0%*"("LHSOH"(YoF (#0%+0$( C%"U*0+%( FO" #" (REARENY6 &@ @+/+$
V>WPW(<)0-'(d(Z0-)-'X()&'( 7."0+-+&"11WXN(

</)+-"/$>/? L <H)FH_ST
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,5%32$*+02B)+#-(T*@" WB#-#($%DD#$+#'(F-%C () (-0$#(FO#D'(B #-#(1D#8&+=(%F (B)+#-(
D#++*$HF$+8%$*3&*+. OIVK(@-%BW (KOFF#-#&+("+) @Y 3P - 0B #-#(1D)$#' (0&"0'#(
-#$+)&@*D)-(1D)"+0$(-#)-0&@(+-)="(VNN(b(3N(b(!14($CX(B0+,(B)+#-( D#++*$#(0&$SD*0&@(
B)+#-(+)a#&(F-%C(+,#(-0$#(FO#D' )& (T-%*@, +(+%(+,#(D) T%-)+%-=W(7)D#"(BO+,(#@ @" (%&(
+#0-( T)$a"( B#-#( 0&'0J0*)DD=( 1D)$#'( 0&( -#$+)&@*D)-( -#)-0&@ ( +-)="W&*D+( C)D#"(
BO+,%*+(#@@"()&'(F#C)D#"(B#-#($%CTO&H (0&(-#$+)&@*D)-(-#)-08&@ (+-)="("#1)-)+#D=(
F-%C(+,#(&=C1,"W(K#9,D%-08&)+#'(+)1(B)+#-(B)"(*"#'()&'(+#(B)+#-(T*@"( B#-#(
1-%J0'# (BO+,("*FFO$0#&+(+,0-' ()& (FY%*-+,(0&"+)-(D)-J)#(%F (15%&" () *+ W

(
<4::'—H46TGR'KP'/4,203'#."

15% &"' () *+ACY%"U*0+%0#" ( B#-#( -#)-#'( F¥%DD%B0& @ ( +,#( C#+,%'( %F(Z)-$0)( V344MX2(
"+)-+0&@ (B0+,()&(0&0+0)D(1%1*D)+0%&(,)+$,08&@ (F-%C(#@ @"(-#U*#"+#'(F-%C(+ #(>+%-#'(
6-%"*$+( G&"#$+( Q) T%-)+%-=W(A #("*T"#U*#8&+(-#)-0&@(%F(B-0@ @D#-"(B)"(C)0&+)0&#(
Y'O(-#)'=("+%$a(%F ("*FFO$0#&+(+,0-' )& (F%*-+,(0&"+)-(D)-J)#W(A #(C%"U*0+%(D)-J)#(

"It ()" (F% %' (FY%-(+,#(B)+#-(T*@" (+,-%* @ , Y%o*+(+,#("+*'=(1#-0%"W( (

(
$7PH'*7:QK6D" - HQH6 S7G4QTKG(

A #(B)+#-(T*@"(B#-#(C)""(-#)-#'(0&(+,#(D) T%-)+%-=(F%-(+,#(T0%D%@03$)D("+*'=(
VPO@*-#(IXW(A#&(C)D#"(BO+,(#@ @"(%&(+,#0-(T)$a" (BH#-#(*"#'()"("+)-+0&@ (1%1*D)+0%&W(
A #=(B#-#(1D)$# ("#1)-)+#D=(0&(14('OF F#-#&+(1D)"+0$(-#)-0&@ (+-)="(V!34(CC('0)CW2(
N_(CC(,0@,X(BO+,(+)1(B)+#-()+()CTO#&+(-%%C(+#C1#-)+*-#W(Q)-J)}#(%F(5% &™ ()*+ (
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(TRO6H" B(>#+491(F%- (D) T%-)+%-=("+*=(%F (+ #(DOF#(,0"+%-5{96F(012$%32$*+02$5

B#-#(*"# ()" (1-#=(F%-(C)D#(B)+#-(T*@"W(G&0+0)DD=2(FOJ#(&=C1,"(+,)+(,)+$.# () +(+ #(
")CH#(+0CH(F-%C(#)$, (#@ @ (SD*"+#-(B#-#($%CTO&H () &'(-#)-#'(0&()(1D)"+0$($*1(V!34(
CC('0)CW()&'(N_(CC(,0@,XW(]T"#-J)+0%&"( B#-#( T)"#'( %&(14(#@ @ ($D*"+#-"(%-()(
+96+)D( %F(\4( &=C1,"W( A #( &#BD=(,)+$#( &=C1,"()-#(+#( FO-"+( 0&"+)-( T*@"W( A#(
FO-"+()&'("#$%&'(&=C1,)D(0&"+)-"(B#-#(F#(BO+,(34 IN4("C)DD#-(B-0@ @D#-"(B,#-#)"(
D)+#-("+)@#"( B#-#( @O0JIH#&(W44( +,0-'(0&"+)-( B-0@ @D#-"W( A #( &*CTH#-(%F(B-0@ @D#-"(
1-%J0% ( +%( #)$,( &=C1,)D(0&"+)-(B)"(  &#% -+:+*2W( A#( &=C1,"( BH#-#( YT #-J#
"YOD=( F%-( C%D+0&@W( :F+#-( +,#( FO-"+( C%D+( V"#$%&'( 0&"+)-X2(#)$,( &=C1,( B)"( 1D)$#'(
0&'0J0*)DD=(0&()("#1)-)+#(-#)-0&@($*1(BO+,()@#'(+)1(B)+#-()&'(B-0@ @D#-"W(O)+#-(
0&( +#( $*1( B)"( -#1D)$#'( B,#&( &### ()&'( +#( &*CTH#-()&'( "*-)+0%&( %F(#)$,(
0&"+)-( BH#-#(-H$Y%-# (*&+OD(+ #( 1-#)+%-(-#)$,#'(+ #() *D+("+) @HW(A #(&*CT#H-(%F(
1-#=( B-0@ @D#-"( #)+#&( T=(#)$,( 0&"+)-( %F( B)+#-( T*@( 0&( 35( ,( B)"( #"+0C)+#'( T=(
"T+-)$+0&@ ( +,#( &*CT#-(%F()DOJ#( B-0@ @D#-"( F-9%C( +#(+%+)D( &*CT#-(%F(0&'0J0*)D"(
YoFF#-#W

A#("0e#" (YoF (+ #( OF F#-#8&+("+) @#" (Y@ 32$*+02B#-#('#+#-CO&H (T=(1D)$08&@(
#)$,(%F (+,#C(%8&H(T=(%EH#(0&()("C)DD(6#+-0('0",(BO+,()(-*D#-("#S$*-#D=(1D)$# () +(+,#(
T%++%CW(POJ#(-#1-#"#8&+)+0I#(&=C1,"(+,)+(,)+$,(F-%C(%&H#(#@ @ ($D*"+#-(B#-#(1D)$#'(
0&()(1D)"+0$($%&+)0&#-(VI34(CC('0)CW2(N_(CC(,0@,XW((7#)"*-#CHE+"(BH#-#(T)"#
%&(14(#@ @ ($D*"+#-"(%-()(+%+)D(Y%F (\4( B)+#-( T*@"W(A #() 1 1#)-) &$H#( YoF (+,#('OF F#-#&+(
&=C1,)D(0&"+)-"(B)"(#"'$-0T# ()& (+,#0-(T#,)J0%-(B)" (%6 T"#-I#'W (

(
SHT'—4Q7K" - HQH6 STGA4QTKG"

21%&(#)$,0&@ (+,#() *D+("+) @#2(+ #("#b(Y6F (+ #(1-#)+%-(B)"(#+#-CO&H ()&'(
+ #(-)+00%(TH+BH##&(C)DH()&'(FHC)D#(B)"(#"+) TDO" #'W(J T"#-J)+0%&" (BH-#(T)"# (%&(
+#( \4( &=C1,"( 1-#J0%*"D=( %T"#-J#'( F%-( DOF#( ,0"+%-=( "+*=W( QOa#B0"#2( +#(
)11#)-)&SH#(%F (&' (OF F#-H#&SH" (TH+BHHE&(+ #(C)DH()& (FHC) DH(BH-#(#"$-0THW(  (

(
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(H89GJIQD'4GJ" , HB8HGQ" *4Q8U457F1QD"
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&=C1,"( B#-#( 1D)$#'( 0&( )( 1D)"+0$( $%&+)0&H#-( BO+,( B)+#-2("C)DD(+BO@"()&'( B)+#-(
D#++*$#2() & (BH#-#(F# (BO+, (+,0-'(+96(FY%*-+,(0&"+)-15%&" () *+ID)-J)H#W (A #(&*CTH#-(%F(
N="(F-%C (+ #(+OCH(+#() *D+"( B#-#(1)0-#'(+%6( + #(+OCH(B #&(+ #(F#C)D#(D)0'(,#(
FO-"+(#@ @ ($D*"+#-(B)"(-#$%-"# ()" (+ #(1-# 96J01%"0+0%&( 1#-0%"W (]&$#(+ #(F#C)D#(D)0'(
H-(H@@"(%&(+#(T)$a(Y%F(+ #( C)DH"2(+ #( F#C)D#() *D+(B)"(+#C1%-)-0D=("#1)-)+#
F-%C( +#( C)D#()&'(#)-#( 0&( "#1)-)+#( 1D)"+0$( $*1(*'0&@( +,0-'( 0&"+)-( B-0@ @D#-"W(
7#)&B,0D#2( +#( "#1)-)+#( C)D#( BO+,(#@@"( %&( 0+"( T)$a( B)"( F#'( BO+,( C%"U*0+%(
B-0@ @D#-"( *&+0D( +#( #@@"( ,)+$,#'( 0&+%( &=C1,"W( A#( 0&$*T)+0%&( 1#-0%'( B)"(
H$%-H'W(,@@(,)+$,) TODO+=(B)"($)D$*D)+#'(*"0&@ (+ #(F%-C*DJE

(
. total no.of eggs that hatched
% egg hatchability = , x 100
total no.of eggs laid (
(

)%, (T-%%# (C)D#(B)" (-#+*-&#'(+%(0+"(C)+0&@(1)0-()"("%%&()"(#@@(,)+$,0&@(
B)"($%C1D#+#W( A #(*-)+0%&( %F ("#$%&'( D)=0&@ ( F-%ED&+-%"*$+0%&( %oF (+,#( C)D#(
B)"(-#$%-'#W(:D+#-&)+#(C)+0&@()&'( "#1)-)+0%&(B)"('%&#( *&+0D( F#C)D#"("+%11#'(
D)=0&@(#@@"W(A #(+%+)D(&*CT#-(%F(#@@"(D)0'(T=()(F#C)D#()&'(+#(0&+#-J)D(TH+BH#HH#&(
#@@( D)=0&@( B)"( #$%-#'W( :+( +,#( ")CH#H( +0CH#2( +#( &=C1,"( B#-#( C)0&+)08&#' ( 0&(
"#1)-)+#($%&+)08H#-"W
/ J9FQ'FKGRHL7QD"

*D+(D%&@#J0+=(B)"(T)"#'(%&(54("*-J0J0&@(0&'0J0™*)D"(V34(1)0-"X(B,0$, (B#-#(
1)0-#'( %*+( %F( +,#(\4( -)&%CD=("#D#$+#'( B)+#-( T*@"W( 7)D#"( )&'( F#C)D#"( B#-#(
YDD%B#'(+%(C)+#() &' (-#1-%"*$#(*&+0D('#)+,W/((

E
—+>13$)>"/? " L ISALSS"H?!

$TPH'*7:QK6D"KP'14,-*+."(*+

QOa#( )DD( H#COL+#-)&"2(5% 32$*+02% *&#-BH#&+( 1)*-%CH+)T%DY%"( +=1#( %F(
HIHDY%LICHE+2(1)"0&@ (+,-%*@,(+ H(#@ @2(&=C1,2()&' () *D+("+)@#"W(A #("*-)+0%&"(
VOF( +#"#( 'OFF#-#&+( '#I#DY%LCHE+)D( "+)@#"2( BO+,( '0#+( $%&"0"+08&@( %&D=(1%8k( DOJH(
&"()*+% D)-J)#2(0"(1-#"#&+#'(0&(A) TDH(IW(A #(0&$*T)+0%&( 1#-0%'(-) &@#'(F-%Ca\(
VCH)&E( MW3[(i( 4AWALX(")="W( [#="(#+()DW(VIM_AX(0&'0$)+#'(+,)+( 0&$*T)+0%&( 1#-0%!(
B)"("DO@,+D=(",%-+#-( B #&( F#'(BO+,("&)0DA&H+=% 32:+'+/.$&V/70$,#DO&X(VH/&" 8%
823+02-&3482:+'+/.$& XW(&(+#(%+#-()&'2(>03)@8&)&)CH#(V3444X (% T"#-J# ("DO@,+D=(
" Yo-+#-( 0&S*T)+0%&( 1#-0%'( VWM( ')="X( B,#&(5% 32$*+029B}'( F#'( BO+,( DOCO+#'(
&*CTH-(%F(15%&" ()*+9B-0@ @DH#-"(+,)&(B #&(F# €#%-+:+*2(VMW5()="XW

5% 32$*+02$ &' #-BH#&+( FOIH( &=C1,)D( 0&"+)-"W( H#BD=( ,)+$,#'( FO-"+( 0&"+)~(
&=C1,"()-#(+-)&" 1)-#&+(T*+()F+#-() (F#B(CO&* +#"2(+ #0-(TY%' 04" (+*-&(DO@, +(@-H##&(+%(
T-%B&W(A #("#$%&'(&=C1,)D(0&"+)-(,)'(+ #(",Yo-+#"+('#IHDY%1CHE&+)D(1#-0%2(N A4(
VCH)&E(5W33(i( 4AWNX(")="2( F%DD%B#'( T=(+#( FO-"+( 0&"+)JE\BC#)&E(5WL3(i( 4AWILX(
N="W(A,0-'(0&"+)-(B)"(N  94(VCH)E&E(\W35(i( AW35X(")="W(]&(+#( Yo+ #-(,)&2(+H#(
F96*-+,(&=C1,)D(0&"+)-(D)"+#'(L IM(VCH)&E(IWAL(I(BWIAX()="W(G&($%&+-)"+2(+ #(FOF+,(
0&"+)-(,)'(+ #(D%E&@#"+(*-)+0%&(%F (BBM(VCH)&E (WL (i(AWLIX()="W(
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)45FH" BY* QOF#( ,0"+%-=( %FY-./(012$% 32$*+02$%6&("#'$% &"()*+% B-0@ @D#-"( *&'#-(
D) T%-)+%-=($%&'0+0%@&."W

$7PH":04RH:" G' —4GRH’ <HAG'W'> '
6-#9%6J01%"0+0%&(1#-0% 14 ( LONI ( 3\W5(i(3W3 (
:@ @ (0&S$*T)+0%&(1#-0%'(V')=(X L [ ( MWS3[(i(AW4L
PH$*&'0+=(VH#@@"X « IMY[ ( WWM\((3WNL(
6#-$#8&+(,)+$,) TODO+= L 3[ M_( AW (" (
H=C1,)D(*-)+0%&(V)="X ( (¢ ( (
PO-"+(0&"+){ \4 ( 59 ( SWL3(i(4W!L(
>H$%&'(0&"+)- ( \4 ( N4 ( 5W33(i(4W!\(
A,0-(0&"+)- ( \4 ( N4 ( \W35(i(4W35
PY%o*-+,(0&"+)- ( \4 ( LIM ( [WAL(i(4W\[ (
POF+,(0&"+){ \4 ( MEBM( NWILG(AWL! (
A%+)D(&=C1,)D(1#-0%f \4 ( 3[ 95 ( N[WIS(i(4W]\ (
*D+(D%&@#JOf = « «
7)D#( 34( I 9B[3 ( 3AWL\G(IBWL\ (
P#C)D#( 34( 14 QB[N ( IMMW! (i(13W[4 (

PH&)-(#-%- ((

YKQAF' ?DSVUAF' _HLHFKVSHGQS" A#( +%+)D( &=C1,)D( ‘#I#D%1CH&+( -)&@#!(
F-%C(3[A5(VCH)&E(N[W!I5(i(AWX()="W(Q%&@#-(&=C1,)D(1#-0%'(V5OLN()="X(B)"(
% T+)0&#'(B,#&( 5% 32$*+028)6( F#(BO+,(C%"U*0+%( D)-JW#()&'(1*1)#()&' (", Yo-+#-(
V3EB[()="X(B H#&(=%*&@( A5% 32:++/.$8&YB)0D"( BH#-#()"# (+%6(+#('Ott+( VIH=H"(#+(
)DW2(IM_AXW(A #-#F%-#2(+ #(08&$%-1%-)+0%& (% F ("&)0D" (0&(+,#0-('0#-+($%*D'(TH($Y6&"0'#-#'(
08&(+ #(HI#DY%1CH&+(%F()(C)"(-#)-08@ (+#$,&0UH(FUBL632$*+0288+ #(D)T%-)+%-£W

,6HEKL7VK :7Q7TKG" VHBTKJG" A#( 1-# P6J01%"0+0%&( 1#-0%'( V%-( +#( +OCH#( F-%C(
HCH-@HESH(YoF (+,#() *D+(F#C) DH#(+% (B, #&(0+(D)0'(0+"(FO-"+(#@ @ (%-(T) +$,(NF (#@ @"X(-) &@#
F-%C(LON!(VCH)&E(3WAN(I((NW54X()="W

(H89GJITQDE" :F+#-()DC%"+(14(C%&+,"(%F($)1+0J#(T-##'0& @ 2("% CH(F#C) D" (B#-#(
"+0DD()DOJ#()&'(BO+,0&(3[\()="()F+#-(HCH-@#&SH#2(+ #=(D)0'(95(#@@(T)+$,#"(BO+,(
)&()I#-) @#(%F(\WM\(I(BWNL(#@ @"(1#-(#@ @ (T)+$, W(/#=#"(#+()DW(VIM_4X(0&'0$)+#'(+,)+(
59 32$+02890'(L4 A44(H@ @" (*&'#-(&)+*-)D($%& 0+0%&" (T*+(%&D=(\B44(B #&(F#
BO+,(+,#("&)OD(A5% 32:+'+/.$&N( A #(-#D)+0J#D=(,0@,( F#$*& 0+=(BHE2$*+028Na#"(
+,0"( 1-#)+%-()( 1-%C0"0&@( T0%D%@0$)D( $%&+-%D( ) @#&+( F%-( FO#D'( -#D#)"HEHD)0&"+(
&"(0*+ W( H#BD=( D)0'( #@@"( )-#( %J)D( )&( DO@,+( @-##8&2( T*+( T-%B&0",( )10$)DD=W(
S)+$,)TODO+=(B)"(3_WMEM_W54"(VCH&E(_4W_["X(VA)TD#(3XW( A #( D%B(,)+$,) TODO+=(
V3_WMLAX(B)"("*#(+%(+#(-#C%J)D(%F (#@@"(T=(+#(C)D#2(B,0$, (#J#&+*)DD=('0'( &%+(
)5, W( S%B#IH-2( [#=H#"(#+()DW(VIM_4X2( F%*&'(+)+(#@@(,)+$,) TODO+:FA8A2$*+02$%
$)&(-)&@#(F-%C(_LWBA4N(B #&(F# (BO+,(+#("&)0D2(  A5%32:++/.$&W/

SHT® —4Q7KE" A #( "#b( -)+0%( %F(5% 32$*+029*D+"( #CH-@0&@( F-%C( &=C1,"(
%o T"#-Jt (FY%-("#I#DY%1CH&+(0"(\WM5( C)D#"( F%- (#J#-=( F#C)D#W(A,0"(0"("0COD)-(+%(+,)+(
%T+)0&H ( T=( >0J)@&)&)CH( V3444XW( A #-#( )-#( C%-#( C)D#"( +,)&( F#C)D#"( B,0$,(
"HHC"()( @Y%%'( 1-%1%-+0%&( THS)*"#( +,#( C)DH"()-#( +#( %&#"(+,)+( T-%%'(+ #(#@@"(
*8+0D(,)+$,08@W( G&(+,0"("+*=2(+ #-#(B)"()&( 0&"+)&$#( B #&()( @-)J0'( F#C)D#(D)0'(
#@ @"(0&(+,#(B)+#-("0&$H#(0+"(C) DH($%*&+#-1)-+(0"("+ODD(T-%%'0&@ (+#(#@ @"(1-#J0%*"D=
D)O'(T=(+#(F#C) DAW(<-%%'08.@ (%F (#@ @"(T=(+,#(C) DH#H&"*-#" (#@ @ ("*-J0J) DW(A #-#F%-#2(
C%-#( C)D#"( B%*D'( CH#)&( CY%-#( 0&'0J0*)D"( +,)+( BODD( T-%%'( #@@"2( )&'( ,0@ #-(
"*-JOJ)DW( >#b( -)+0%( ‘H#+#-C08&)+0%&( 0"( 0C1%-+)&+( 0&( + #( ‘#I#DW%ICHE+( %F( C)™(
#)-08.@ (+#$,&0U*#"()&'(0&(DOF#(,0"+%-=("+*0#"\/(

/ JOFQ'FKGRHLTQDI(Q%&@#J0+=(%F (F#C)D#"(-) &@+#'(F-% CIRIN (VCH)&E (IMMW!(i(
I3W[AX(")="( B,OD#( +,)+( %F( C)D#"(-)&@#( F-%C(!\  B[3( VCH)&E(3I4WL\(i( '5SWL\X(
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YASFH' 18" /#1-%*$+0I#( 1%+#8&+0)D( )&'( 1#-$#&+( #@@( ,)+$,)TODO+=( Y6H{./(012$%

32$*+02%5
,476"  ?KE'KP'HRR' <<H4G'GOS5H6'KP* <HA4G'G9S5H6"KP’ w4 8U\4(157F7 D’

GK@* 54Q8UH:" HRR:"VH6'54Q8U"34;" HRR:'QU4Q"U4Q8UHJ"35;" 35024'XB Q.
XBIT
I( IN ( LIW[N( N3( W\ (
3( 14 ( LIW!( NIW\( WA (
N( 13 ( \MW4 \BW4( MIWA3(
5( 13 ( \MW!_( 5NWE _NWN{
\ ( 13 ( NSWL( 1IBW4 N5WLB
L( 15 ( L[WL5( LAWMG [W_\ (
( L( LAWL ( N[WI( LNWLHN
[( 14 ( LIWY N_W[M LIW_I(
M 15 ( WA ( B\W4( [ W3L(
14 ( M N[W55 14W _\ ( 3 WML
n( 14 ( \IW3( 3LW[M \3W\3 (
13 ( M _\W55( LAW_\( [4W\3 (
IN ( IN ( \IW5L ( N_W4[ _3wA4l(
15 ( IN ( \BWN ( 54W[N \W5s4(
N ( 14 ( \IWL ( \4W55( M W (
IL ( 15 ( \LW!5 ( 5\W3_( [4WL5(
I I \BWL5( S\WIM( [NWMM
7:H ( IW3M( WM\ ( NMW L4 \[I\](

)="W(A #( I#-=(D%&@( DOF#( "1)&( %F( ) * [ 32$*+028 ) ( J#-=(#"0-) TD#()++-0T*+#(
"08$#( 0+( BODD( $%08+-0T*+#( F*-+ #-(+%0( + H#( #*$+0%6BUUEL () *+ %L % 1*D)+0%&( 0&(+,#(
FO#D'(F%-() T%*+(3[4()="W

- H:867VQ7KG'KP'QUH"$7PH">Q4RH:"

+RR:0" A#(#@@"( %00 32$*+023%(
YDB)="( D)0'( %&( +,#( T)$a( Y%F( +#( C)D#(
VPO@*-#(3XW(HAEDE (#@ @"()-#(-%*&'(+%(
%J)D( )&'( DO@,+( @-##&( BO+,( T-%B&0"
)10$)D(1%-+0%&W (A #(F#C)D#(%J01%"0+"
HJJV RQ LWV PDOH SDUWQH
PB5(,2(*"*)DD=(0&($D*"+#-"(%-(0&(T)+$ #"W

:DD( &=C1,"( )&'( )*D+"( )-#( +#(
+=103$)D(T#D%"+%C)+0"2(OWHW2()U*)+0$(1
BO+,( '%-"%J#&+-)DD=( FD)++#&#'( T%' 0t
+)+()-#( T-%)'D=( %J)D( )&'( +)1#-0&@(
$)*\DD=W( P%-( +,0"( "1#$0#"2( +#( @#&#-)L
T%'=( $%D%-( 0"( F-%C( THO@#( +%( T-¢
#b$H1+( 0&( +,#( &#H%&)+#( &=C1,"W( A,#=(
)I#( -)1+%-0)D( F%-#D#@"2( )&'( &)+)+%-0)L
CO' )&'(,0&'DH@"W( A, #( +)-"0( )-#( %&#9 :
"H@QCH&HH( +)-"02( BO+,( +B%( 1)0-"( %F(TR96H" 14" 7)D#( ,+)-./(012$% 32$*+02$%
$D)B"W(G&()"0+0%&2(+,#(-%"+-*C(0"(",%-+2( $)--=0&@( +#( #@@"( D)O'( T=(
-#)$,08@( %&D=(,)DF( %F( +,#( F%-#3$%b)()&'( + #(F#C)D#(%&(0+"(T)$aW
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+ #(H=H"()-H($%&" 10$* %" 2( T*+(+ #() &+#&&)H()-#(8&Yo+2(OWHW2(+,#=()-#(0&$%&"10$*%*"(
)& ("Y%CHB,)+($%&S$H) DH (TH&H) +, (+ #(H=#"W (

(76:Q" GDSVUA4F' 7G:0460" H#BD=( ,)+$,#( &=C1,"( VPO@*#( NX( )-#( "DO@,+D=(
+-)&"1)-#&+W(SYB#I#-2()F+#-() (F#B("#$%&"2(+#(,#) (+*-&"(DO@,+(T-%B&(B,0D#(+,#(
CO"D#(1%-+0%&(%F (+,#() T'%CH&(T#$%CH"(DO@ ,+( @-#H#&W(:F+#-(35(,2(+,#(B,%D#(T%'=(
+-&"(THO@#(+%(DO@,+(T-%B&W(A #(T%'=( C#)"*-#" (1WA (CC(VCH)&E(NWAL(i(4W43X(
D%&@ ()& ('WBW4A(CC(VCH)&E('WM_(i(4W43X(BO#W(

>H8KGJ' GDSVU4F' 7G: Q460" A #( "#$%&'( 0&"+)-( &=C1,( VPO@*-#( 5X( 0"()DC%"+(
"0COD)-(+%( +,#(FO-"+(0&"+)-2( T*+( TO@ @#-2( OVOAMZ NHYS.E (SWMI(i( 4W4X(CC(D%&@(

)&'( BW4 INWA( VCH)&EE( 3W_M( i( 4AWAX( CC( BO#W( A #( #=#"( )-#( "%CH#B,)+( -#"0"(
J#&+-)DD=(T*+(TD)$a('%-")DD=W(8%b)#(%F()DD(D#@"(,)I#(F#B("#+)#(%-(,)0-"W(AOTO)#( %F
CO"D#()&'(,0&'(D#@"()-#(FD)+()&' (F-0&@#'(BO+,(,)0-"W( (

0N

4.0 mm

4

(TROBH' N >#$%&. (0&"+)-(&=C 1, (%F(,+)-./(012$%32$*+02% WOW('%-")D2()&' (TW(JI#&+-)D(JO#B"W
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)U76J* GDSVU4F' 1G:0460" A #(+,0-'( &=C1,)D( 0&"+)-( VPO@*-#(\X( -)&@#"( F-%C(

LW8 WA(VCH)&E(LW_M(i(4WA\X(CC(D%&@ ()& ONWM4V CH)&E(NWML(i(4WA\X(CC(BO#HW(
6-%&*+*C( )11#)-"( "%CHB,)+( F*"#( BO+,( +#( #)'( )& ( +H#( CH'% o BO+,( +#(
CH+)+,%-)DW(SH+)# (Y& (+ #($%b)#() &' (+OTO)H#()-#(10"+0&S+{V(

(K96QU' GDSVU4F' 7G:Q460" A#( F%*-+,( &=C1,)D( 0&"+)-( VPO@*-#( LX2( 0"( U*0+#(
"0COD)-(+%( +#(+,0-'( T*(0"( D)-@#-2( THO& @ PMNVA( VCH)&E(MW53(i(4W4_X(CC(D%&@(
)& W\ AL WA(VCH)EE(NWN_(i(AWAX(CC(BO#W

(7PQU' GDSVU4F'1G : Q460" A #(FOF+,(0&"+)-(VPO@*-#(_X(0"2()@)0&2("0COD)-(BO+, (+,#(
1-#$#'08@(0&"+)-"(0&()11#)-)&$#2(",) 1#2()&'($%D%-2(%&D=(D)-@#-W(A #( T%'=(DH&@+,(
)&@#"(F-%C(13WBNWA(VCH)&E(I3WE\(i(AWALX(CC()&' (+#(B0'+,2(_ WAGWA(VCH)&E(

(TRO6H" ~ ' PY%*-+,(0&"+)-(&=C1,(%F( ,+)-./(012$%32$*+02$ W(OW('%-")D2()&'(TW(I#&+-)D(JO#B"W
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CWAN( i 4AWALX( CCW( A#( 1-%&*+*C( )&'( +#( #)'()"( BEDD( )'( +#( CH#'% 9 )&(
CH+)+,%-)$#"( )11#)-( CY%-#( F*"#'W( AOTO)D( "#+)#( )-#( C%-#( '0"+0&$+W( 6-0%-( +%(
+)&"F%-C)+0%&( 0&+%( )*D+2( +,#( =#DD%B( +%( %-)&@#( BO&@( 1)"( %F( +#( FOF+,( 0&"+)-(
THSUCH(C%-#(&%+0$H) TDHW(A,0"(0&'0$)+H"(+,)+(08&() TY%*+(35(, (+ #(#b*JO)H#(%F (+ #(FOF+(
0&"+)-(&=C1,(BODD(T#(" # (%FF()& ("*T"#U*#8&+D=(+#()'*D+(BODD#CH-@HW

(CH&H+0%E&H () T IH2(+ #('OFF#-#&+(&=C1,)D(0&"+)-"(%F 5%32$*+02¥ PO@*-#([X(

" %B( "0COD)-0+0#"( 0&( )11#)-)&$#2( ") 1#2( )&'( $%DY%-2( #b$#1+( F%-( +,#( "0e#W( "( +#(
&=C1,(C)+*#"2(+H#(T%'=(0&$-#)"#"(F-%C(5W4 ANWA(CC(0&(DH&@+,()&'(F-%C(3V94
[W4(CC(0&(BO"+,W(

/7 IORQ0" A#(T%'=(%F()*D+(,5% 32$*+028% C%-#( % TI0%*"D=(%J)D(+,)&(+,%"#( Y%oF(
+#(8&=C1,"(VPO@*-#(MX2() & (THO&@ ('%-"W0#&+-)DD=(FD)++#8&H 2(+ #( 1-#)+%-(C)=(T#(
CO"+)att&( F%-( )( $%$a-%)$, ( +%6( )&( *&+-)0&H'(H#=HW( G+( 0"(\WAWA( VCH)&E( N\WML(i(
AWA[X(CC(D%&@()&'([VBAWA( VCH)&E(MWAN(i(AWA5X(CC(BO#(VA) TD#(NXW(A #( #)'(
)"O(+-0)&@*D)-()&+#%$*D*"( T*+( D)$a"( %$SH#DDOW( A #( 1-%&%+*C(0"('0J0'#'( 08&+%( +B%(
DY TH W( (A #( CHCT-)&H(YF (+ #( #CHD=+-)(,) JH(#+0$*D)+#(JH0&"((V>+)"%&2('M_!(d(

i iy .
|
First instar Second instar Third instar Fourth instar Fifth instar

(TROBH" ] " KOFF#-#8&+(&=C1,)D(0&"+)-"(%F¢)-./(012$%32$*+02$5
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(TR96H" af* KOFF#-#&S$#( T#+B##&() *D+(C)D#()&'(F#C)D#(+)-./(012$% 32$*+02% W( A*F+"( %F(
)O-"(VLD#)"#("##()--%B" X ()-#(1-#"#&+(%&(+ #($)*') D(#&'(YF (C)D#. () (F#)+*-#(
B,0%,(0"() T"#&+(0&(F#C)D#"W

) ABFHMA' 7#)"*-#CH#&+(%F (+ #( OF F#-#8+(DOF#("+) @#" (W)(/(012$%32$*+02$ W
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D+ NWAY WA NWMLG(AWA[  [WAIAW4  MWAN(i(4W45
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:D-0$,2( IM[[2()"( $0+#'( T=(8)"0"2( 34!4XW( ,5% 32$*+02%W )& ( #FFOSOH&+( 1-#")+%-~(
T#$)*"#(%F(0+"(-)1+%-0)D(F%-#D#@"2(B0+,(B,03$,(0+($) 1+*-#"()&'(,%D" (1-#=W(QOa#B0"#2(
+#(CO"D#()&'(,0&'(D#@"()-#(FD)++#&#' ()& (F-0&@#'(BO+,(,)0-"(B,0$,(#&) TD#(0+(+%(
CY%JIH(*&'#-B)+#-()"(0+(F%-) @#"(F%-(1-#=(%-($%&+0&*#("BOCCO& @ (B,0D#(,%D'0&@ ()&'(
$%&"*CO&@ (0+"(1-#=W(/#$% @ &0+0%& (Y% F (T%-+, ("#B5% B2 ¢-026%U*0+#(0C1%-+)&+(0&(
DOF#(,0"+%-=("+*0#"()&'(0&(+ #(‘#I#D%1CH#&+(%F(C)""(-#)-0& @ (+#$,&0U*#"W(A #(D)"+(
"H@CH&H(Y%F(+#() T'%CH&( %-(+,#(3$)*)D(#&'(YF(+#(C)D#(,)" (+*F+"(%F(,)0-"(B,0D#(
+,)+( %F(+#( F#C)D#(,)"( &%&HW( A #-#( 0"( &%+( C*$,('OF F#-#&$#( 0&("Oett( TH#+BHH#&(+,#(
C)D#()&'(+,#(F#C)D#W
(
1HU4LTK6" 2Q9J7H:"

<4QTGR'SHUALTKG(' O #&(C)D#()&' (F#C)D#(B)+#-(T*@"()-#(1)0-#'(F%-(+,#(FO-"+(
+OCH2(+#=(+-=(+%()J%0'(#)$,(%o+ #-() &' (a##1(CY%I0&@ ()-%*&' (+,#($%&+) 0&#-W(:F+#-()(
F#B(CO&*+#"2(+#=("+)=(+% @#+ #-(0&(%&#(D%$)+0%&()&'("+)-+(C)+0&@W/(<%+,( % F (+,#C(
F-#U#&+D=("+)=( %&( +#( 10#$#( %F( +BO@( 0&+-%"*$#'( 0&"0'#( +,#( $%&+)0&#-W( 7)+0&@(
"+)-+"(B,#&(+,#(F#C)D#(1%"0+0%&" (0+"#DF(%&(+%1( % F (+,#(C)DHW(G&(+,#(FO#D'2(+,#(C)D#
B)+#-(T*@($-#)+#"(-011D#"(%&(+,#(B)+#-( 0&( %o-'#-(+%( )++-)$+() (C)+#( ) &'( Y&t (+,#(
F#C)D#()--0J#"2(" #(BODD()++#C1+(+%(D)=(#@ @" (%&(+#(T)$a(%F(+,#(C) DHW (SYoB# IH#-2(+,#(
C)D#( BODD( 1-#J#&+( +,#( F#C)D#( F-%C( D)=0&@(#@@"( *&+0D( ,#(,)"( C)+#'( -#1#)+# D=W(
7)+0&@ (*"*)DD=(D)"+"(F%-(3MN4(CO&"W()" (% T"#-J# (0&(+#(D) T%-)+%-=W/(8*-+0"(V34!1X(
-H#1%-+#'(+,)+()D+#-&)+#(#@ @ (D)=0&@()&'(C)+0&@()&((012$% "1#$0#"( C)=(+)a#(
PRUH WKDQ KRXUV XQWLO WKH PDOH:-V EDFN LV FRYHUHC
V11#)-#'(+%(,)J#(#&D)-@#' () T'%CH&"(+,)+(+*-&(')-a( @-##&(B #&(#@ @"()-#() T%*+(
+9%(T#(D)O(W

:F+#t-(+,#( F#C)D#(,) (D)O'( #-(#@ @"(%&(+,#(T)$a( %F(+,#( C)D#2(+,#(C)D#(B)"(
"#1)-)+# (F-%C (+,#(F#C)D#(0&(%-"#-(+%( 1-#I# & +(F-#U#8+('0"+*-T)&$#W(<-%%'08@ (%6 F(
#@ @"(#&+)0D"( @-#)+(#FF%-+(%&( +#( 1)-+( %F(+#(C)DHW(;@@(,)+$,08&@ ('#1#&" (%&(+#(
)$+0J0+=( %F(+,#( C)DHW(:D+#-&)+#( B#++0&@()&'('-=0&@( %F(#@@"(#&"*-#(#@@(,)+$,0&@'
A#(C)DH#("+)="( $D%"#-( +%( +#( B)+#-("*-F)S#( BO+,(+#(#@@"( F%-()0-( #b1%"*-#W( S#(
-,=+,C0$)DD=(T-*" #"(+#(#@@"(BO+,(,0"(,0& D#@" (+%($0-$*D)+#(B)+#-() &' (at#1(+#(
#@@"(#-)+# () &' ($D#)&(V8*-+0"2( 34! XW( G&()"0+0%&2( +,#( C)DH(#&"*-#"(+,)+H(#@@"(
)-#( 1-%+#$+# () @)0&"+( 1%""OTD#( 1-#)+%-"W( A #( C)D#( B)"( -#+*-&#'(+%( 0+"( C)+0&@(
1)0-()"("%%&()"(+#(#@@"(%&(0+"(T)$a(,)'(,)+$# W ( 7%-#%I#-2( + #-#( BH#-#("%CH(
$)'#"(B #&(F#C)D#"(D)0'(+,#0-(#@ @" (% &(+,#(104#$#(%F (+BO@ (0&"0'#(+,#($%&+) 0&H#-(#I#H&(
0&(+,#(1-#"#&$#(%F(C)D#"()&'("%CH+0CH#" (B, #&(C)D#" (B#-#() T'#8&+2(#@ @" (BH#-#(Y*"+(
D)0'( 0&( +,#( B)+#-W( S%B#J#-2( +,%"#( #@@"( '0'( &%+( ,)+$,2( "*@@#"+0&@( +,)+( C)D#(
T-%%'08&@ (0" (&#$#™)-=(F%-(#@ @("*-JOJ)DW

*4Q8UTGRI" :&(#@@(0"()T%*+(+%(,)+$,(B#&(0+"(",)1#(-#"#CTD#"()( $=DO&#~(
B,0%,(0"( T-%)'()&'(-%*&#' () +( +#( F-##( #&'( B,0D#( &)--%B( )&'( 1%08&+#'( )+( +,#(
V++)$,# (#&'W(6-0%-(+%(,)+$,08@2(+,#(F-##(#&'("B#DD"('%-")DD=W(:$$%-'08&@ (+%(>CO0+,(
VIM_5X2( )( 1-#"*-#( F-%C( BO+,0&( #J#&+*)DD=( $)*"#"( )( -*1+*-#( 0&( +#( $,%-0%&(
)-%*&'(+,#($#1,)DOS($)1()&'(+,#&2(+,#($)1(0"(DOF+#'(T=(+,#(#)'()"(+,#(&=C1,)D(
+,%-)b(#C#-@#"W((

<KFQIGRE" 7%D+0&@ ( "+)-+"( )+( +#( )1#b( %F( +#( ,#)'( B,#-#( #$'="0)D( DO&#( 0'(
&%-C)DD=(F%*& W(H=C1,"()-#() T%*+(+%(C%D+(B #&(+#0-(T%'=(D%%a"(D0a#(0+(0"() T%*+(
+9%0( T*-"+( %*+W( K*-08&@ ( C%D+0&@2( +,#(&=C1,"()11#)-( C%+0%&D#""'( %-( 0CC%TOD#W( A #(
#)'()&'( 1-%+,%-)b( $%C#'( FO-"+( B,0$,( @0J#"( +#( &=C1,( )( ,*&$,T)$a(
)11#)-)&$#W(7%D+0&@ (B%*D'( D)"+(F%-() T%*+@MCO&*+#"()&'(*"*)DD=(+,#=(C%D+(
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$%&+)08#-2( B)+-( T*@"( C%I#( )DD( YoJ#-( +#( $%&+)0&#-( B,0$,( "##C"( DOa#( THOZ@(
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C)=(TH(F# (*1%&(T=(+B%(%-(+,-##(&=C1,"(VPO@*-#(14)XW
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PY%o*-+,(0&"+)- \4 5MI\4 M[W![(i(3W[M
POF+,(0&"+)- \4 _ @44 I IW[[(i(5W3N

D+ 55 3 N44 34LW\5(i(LWLL

P& % (

125



H;1.13/$1K$951L D?15/$MD $15$H-J C;..D>35,DGH5

a b

(7RI6H" BI' PO-"+( 0&"+)-( &=C1,"( %F( ,+)-./(012$% 32$*+02$ ( F##08&@( %&( +,0-'( 0&"+)-(
C%"U*0+%( D)-J)#W( +B%( &=C1,"(",)-0&@( %&#( B-0@ @D#BIN06&#( &=C1,(
$%8&"*C0& @ (%&#(B-0@ @D#-W

F#C)D#"()&'(,)+$,) TODO+=( %F(#@ @"W( P*-+,#-C%-#52% 32$*+028B ( F%*&'( +%( T#()(
J%-)$0%*"(1-#)+%-(%F(5%&" () *+U08&(+ #(D) T%-)+%-=W(A #"#(-#"*D+"("*@ @#"+(+,)5%
32$*+02$906" #"#"( C)&=('#"0-) TDH#( )++-0T*+#"( %F( )( 1-%C0"0&@( T0%D%@0$)D( $%6&+-%D(
)@#&+()@)0&"46% &"()*+ ()&'( Y%+,#-( C%"U*0+%( B-0@ @D#-"E( ,0@,( F#$*& 0+=2( T%-+(
&=C1,"()&'()*D+"()-#(I%-)$0%*"( F###-"(%F (C%"U*0+%( B-0@ @D#-"2(-#D)+0I#D=(" %-+(
'#I#DY%1CHE+)D(1#-0%'2()& () *D+"()-#(DY& @DOIH W (O 0+, (+ #"#()++-OT*+#"2(+ #(*"#(%6F(

5% 32$*+02%P%6 T0%DY%@O0$)D( $%&+-9%6D( )@#&+( $%*D'( T#( )( &%6I#D( )11-%)$,( 0&( +,#(
C)&) @HCH&+(YoF (5% &" ()*+5%@0+,(+#"#("#+"( Y%F( TO%D%@0$)D( 0&F%-C)+0%&( )&'(+,%"#(
F-%C( "#1)-)+#( "OC*D+)&H%*"( "+ O#"( %&( F*&$+0%&)D( -#"1%&"#K1-#')+%-=(
$%6&"*C1+0%&2(+,#(*+0D0e)+0%&(%F (+ #(1-#)+%-()"(T0%D%@03$) D($%&+-%D() @#B%() @)0&."-
&"()*+96 )&'(Yo+ #-("1H#SO#" (Y6 (C%"U*0+%6#" (", %*D'(TH(OCCH 0)+#D=(#J)D*)+#'(08&(+ #(
FO#D'\V(

(

(
/AN?#OS$+ _ %+<+7?)"

A () +%-"( @-)+#F*DD=()$a&Y6BD# @#( + #( H)+0%&)D( /#"#)-$,( 8%*&$0D( %oF(+#(
6,0D01108#" (FY%-(F*&'0&@ (+,#("+*=2()&'(7-W(8-0"+0)&(8W(Q*$)R)"2(K-W(G-#&H#I(QW(Q0+2(
W2()& (+,#(+BY%()&%&=Co%*" (-#J0#BH#-"(F%-(#D10&@ (0C 1-%JH#(+,#(C)&*"$-01+HN/(

(
(

—+(+—+2A+>'A")+ "

‘KGAL(Z2(<S:AA:8S:/Il:(>2(f?HK?(H2(>:S:(Zf2(d(/:?A(>fW(3445W(6-#")+%-=(
#FFO$0#&S=(%0F (+,#(B)+#-(THAN&"3.#";&%&/12-&*2;%  %&(C%"U*0+%(D)-J)#2-"=%
?2+/?22"@ &P0+&* 24 )&'( O+"( #FF#$+( %&( +#( )*D+( #CH-@H#E&SHW( <0%-#"%*-$#(
A#$,&%D%@=(M\E('BIM3W(

HK;/>H( H7( d( O;G/( A:W( 3445W/( :*"+-)D0)&( B)+#-( T*@"E( +,#0-( T0%D%@=( )&'(
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0'#&+0F0$)+0%&(VS#CO1-B#+#-%1+#-)2(Z#--%C%-1,) () &' (H#1%C%-1,)XW(8>G/|(
6*TD0",0&@W(:*"+-)D0)()&'(H#B(m#)D)&'W(N55(1\
<S:A(>2(Z;ASGHZ(602(</:KI(] 2(7;>>GH:("62(P:/Q]O(:02(7]I;>(8Q2(K/:f;(
“72( <MNOH>A;GH( ">2( SI;H(:Z2( >:HfIS(12( 71;/>( 7P2( Z;)/Z;( K<2(
";HG>8S(A2(OGHA(Z/02(>G77]H>(862(>8]AA(AO2(P:/I:1(""2(d(S:I(>GW(
34INW(A #(@D%T)D('0"+-0T*+0%&() &' (T*-"#&(%F (#& @*#W (H)+*-#(5MLE(\@8_W(
8:>>G>(ZW(34!4W(:*"+-)D0)&(T0%D%@0$)D("+*'=2(P)COD=(<#D%'"+%C)+0")#W(?&0J#-"0+=( %F(
H#B( >%*+,( O)D#"2( >='&#=2( H>OW( ,++1EKkBBBW#&J0-%&CH#&+W@%JW)*kT0%'0J#-"0+=k
)T-"k%&D0&B#"%*-$#'kF)*&)K)F'k  +)b)k<;Q]>A]7:AGK:;W (
8:c:Q8:HAG(Q62(K;(6:?Q: (P 2(S;?f;Q<:8S("2(d(QG7:( OW(344MW/(>*-J0J)D( % F(
D)-J0J%-%*"(FO",(*"#'(F%-(T0%D%@03$)D($%&+%IKP& [ ()*+% D)-J)#(0&('%C#"+0$(
$%&+)0&#-"( BO+,( 'OFF#-#&+( $,D%-08#( $%&$#&+-)+0%&"W( "%*-&)D( %F( 7#0%$)D(
;&+%C%D%@=(5LV5XEqB5WW(
8S:HK/:(Z22(7:HK:Q(>f2(ZS]>S(:f2(K:>(K2(<:H;/™;;(>>2(d(8S:f/:<]/Al(
>W( 344[W( <0%$%&+-%D( %F( D)-J)D( C%"U*0+%6¥¢-F28% $2-0&*23%8%D#%1+#-)E(
K=+0"$0"#XW(<78(G&F#$+0%*"(KO"#)"#"([E('N[Y

8S:AA:;( >H2( ZS]>S( :2( d( 8S:HK/:( ZW( 344_W( :$% OF-0#&'D=( $%&+-%D( %F(
CY%"U*0-+9D)-J)#( T=( 63&0L(*3./%)38*"/$"% &=C1,W( %*-&)D(%F(;8J0-%6&CH#8&+)D(S#)D+,(
LMVXE(SB]\(

82/AG>( >W( 34!'W( O)+#-( T*@"( )&'( B)+#-( "$%-10%&"( F)$+( "##+W( AH#( "+)+#( Y%F(
F##&"'D)&'2(  PM#H&'D)&'( 7*'#*CW( BBBWUCWUD'W@%JIW)*KF) Sk ##+ B)+#- IT*@"9
B)+#- 9'$%-10%&" "WI(F

nK]So( K#1)-+C#&+( %F( S#)D+,( V6,0D0110&#"XW( 34!IW( KO"#)"#( >*-J#0DD)&$#( /#1%-+E(
K#&@*#(8)"#"W(BBBW'%,W@%JW1 k"0+#"K'#F)*D+kFOD# 'k34!IK#&NLBC-p(-)F+WIF
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