
!""%!*$"$NN $’#,
#*#$hIG!A;g!OUB!C,LMG:<;-stH&h&C

#Y$,&"’(Dp;2!!""N!’%*&"!$ !’,
#*’$8IWUSIR+!ZRSX_),R<<=<<>=/:7FA7:=/:2.9C=.DKD73/;

=<:.H92<6>=/:7F<7CH=./D3<::6D730673::6=L7D9;#Y$,89./:

?2<=.<=!!""*!PP"N!% N!&,
#*P$@DE!OFG!qdG!C,+ak2:,BC#~stH&

#Y$,&"’()**2!!""%!P%%&"N$ NN,
#*&$(WX!A H,90K;,@jA:u?A_:?BC#Y$,1

2a(!!""$%N&"$& !$,
#N"$h|n!!H‘,90K:,12kABCv(?4l5MI

?|#Y$,’#:?12!!""$!$’%!&"*N *&,
#N$$Jeu!Km:!OlW,LM&‘+a}uhI84pqX<

#Y$,&"+a;N!!""*!!*%N&"%’ %P,
#N!$Q!2,i~&‘+apq3{Bn+aD&?V%#Y$,+a

pqhi~!!""$!!$%!&"& $",
#N%$&kOP!QRS!(L|!C,+,-2Q.&?f3F6

#Y$,&"’(Dp;2!!""N!’%%&"%P *$,

&’()!!!""# $!$&!!!*+()!!!""’ "! $"
,-./!!"#3L0astD&7=$%%!""#()$"!""*&’&TDsvYFG)zst^$%!""*?I)*Y$N#&

" 8U;‘ VK>.29">.792/673!@c.@,7D0,@/

植物挥发性次生物质对植食性昆虫的影响

{!|$!!!!}~!!"!!P"#$!!!!$%P$

%$,"h’()*:,ijDp*v!|V!*$"$!P’

!,+,-T2:,*"#3Lv#$!&"’(D*v+,a(stY!01!$"""&*&

01!)*&’^(E*)D)*^+,4-./0"<*"12"H3d45w6xy478MN#OP9)*
&’^(E*)D)*^+,784:;<=g>?@?4ARBC!DE5?0FGHI@JAK4:;LM
NO#

234!)*&’^(E*)$!)*^+,$!-./0$!<*$!12$!H3
56789!a&*#,P

@11"5+&01A()*+#0()+$("&0*B"4/$#040C&$*&"5+&

Q3-=2$!!!!1734.792/!!!-=/Y2632$!!!!Q2Y2.L=/$

%$@0),,".")*81)A7$*"&/B31"(3"7$(C:"3-(),)./!D4($(2.%134,&4%$,5(16"%71&/!0-$(.7-$!*$"$!P!0-1($’

!@B&$&"E"/F$?)%$&)%/*)%81),)./)*+,$(&!17"$7"7$(CG(7"3&+"7&7!G(7&1&4&")*+,$(&+%)&"3&1)(!

0-1("7"23$C"’/)*2.%134,&4%$,B31"(3"7!8"191(.!$"""&*!0-1($&

3/&+4)5+!89./:G79.:29=<6.G=H==/<67L/:7=B=D:2>A7D:./:2/F93=/@=7/H=6.G27D<<3@6.<67<:<=9=@:27/!F==;K
2/0!>.:2/0./;7G2A7<2:27/7F6=DH2G7D73<2/<=@:<,V93@2;.:27/7F:6=2/:=D.@:27/<H=:L==/A9./:G79.:29=<./;6=DK
H2G7D73<2/<=@:<./;:6=3/;=D9C2/0>=@6./2<><D=AD=<=/:<.M=C.D=.F7DF3:3D=D=<=.D@6,I/:62<A.A=D!:6=
=FF=@:<7FA9./:G79.:29=<7/:6=H=6.G27D<7F6=DH2G7D73<2/<=@:<.D=D=G2=L=;L2:6:6=.2>:7AD7G2;=.H.<2<F7D
F3D:6=DD=<=.D@6,
6"2%04,&!A9./:G79.:29=<’!6=DH2G7D73<2/<=@:<’!67<:<=9=@:27/’!F==;2/0’!>.:2/0’!7G2A7<2:27/

!!D:+,h+l{ST_|O?HA9z&q
>)1V?V;n/#$%$(+l{ST?Ju|W
_.)zhsW35lWSXHS3?67+,5
KXP+?YZ!+,_D{L:,p_C&eo
34;<(

Y<!+l{ST_SX67BC!)~89Z
[,G\Br&_R67+,?_D{L:,

p#*$!+,_D{L:,p];+l{STu:6
7R%F68I@F6#N$’CL!+l{ST?Ju
P8G+,_D{L:,p?)*MN!viMN
+l{ST?x^##$)u_#’&$C|8F6!gMN
CWlF6()t+,_D{L:,p>+l{S
TF65D‘?MN;<-C}OkV5‘)ST
h+,ee?zNHAn/!N?6’1k2:,

*’*^_h‘a
!!!!!!!!!!!!! !b%%cb%O%!""’&

8QRSE8TUEV(EIUS!W79,%%S7,%%!""’&



?‘SZ.F4{?:?YZab!Qc23)b
F*+,_D{L:,p>+l{ST?67\
]"x^"u_"Wl-D‘CVUMN?st!E
-H&!

7!:;ijIk>;lmn8

+,_D{L:,p3+,_7a9z&u:
?M’defgAS,-CW:,#3M’1>1
V"#M0_$"""!""ee?}S,p#74$%
h’"i’"j’"k’"l’"m’"no’5Ip’
AS,C#&+MRMD=>?rJ+,?A*o
q>r $%#$"$$%!%E>s+,L:,pPk%TJ
+s#hSTkn?743t’"n’5:,5!

+,_D{L:,pk+#6u’$*#$$#$%%&M
’3_+,&~%#j?MI/v1#’0=/=D.9
7;7D@7>A7/=/:<(!w’AS,89+,8:?:
,S>tYu:!8M’3J’ax{AS,#C
A*>#_C\/b?+,&%k#74389+
,L:7a,xoq>#Wax{/v1#
’<A=@2F2@7;7D@7>A7/=/:<(!

+,_D{L:,pR~G)C5:yKL?
MN3D:4A#C1#9)K+,J’5j/v
N3vN)#+,Qy?:|12Jf+-C\:
,?WlCKMVGu:MN)8)#NM+/K:
‘BC"]z+-{|MyCKL?34#_D{,
p?>#VGD:4A#r3l}deSTF6S
X?4A$N#$*%!

8!:;ijIk>;lo:pIqrm
st

8,7!o:pIqruvwx#uvyzmst
ST?67+,R%F63+,hST/VB

,n/&l34?F6n/eM$N%!+l{STh
+,‘9|O/V\]#q>)+l{ST!ka
Rl{tu?aL!jJST~l~R675Z6
7+,#l};<:|5|8#N?V@AK6!l
3m>&[8‘YZvH!.IKLGMNST>
67+,?\]#9+,A*>#"+,q?a""
jJ12KM’G"#h"$h"BC(5C\:,K
LC#i+l{ST743oV5A*,G\*%
R+,?u&,p’743+,L:7a,(!_S
Th+,?Ykn/&#A*_RU&’dz$*#$N%#

wVUktI?st235‘a!
)0c(23y)#+l{ST\]67+,

?F63Myn)9z!_SX67BC#67+
,?_D{L:{,p89STZ[,G\d]S
THz+,#_h+,B*6#89v[,G\,s
+,YZ>#MD"Wl+,KM8-OKM$$#%!
STd<+,/vSX67?.!DM3OP;u
T’F"#&1()&$%7$C"3"’,1("$&$(>OP;FC/v
?R%\]F6#/4kOP;FC/v,_#OP
;uT8Gu:67R%F6$$’%)).D:9=:C230
V&?%J_D{A*>#?}S,>:12Ku
’0"4&)%-/(3-47$771’1,17(>Tkm3?d];
<$$P%)C\stVy)#+,L:,p_8I+l
{ST?67\]9z&e34;<#9Lq|4
’:%13-)#,471$(1("*5|4’D",13)6"%#$61%"7A
3"(7(">\PT’+"&1()#-)%$.)77/#1",,$("Ld6
7’2.%)&17/#71,)(("89’H")&)I)#&"%$*)%’)7$A
($("*WuT’F$71)C"%’$7"%%13)%("("d&IL:
’J#-"7&1$;4"-(1",,$($$&!N%!67I0?+l{S
Tl89_D{,pj1#?a0*_R4/6
7"L:675Z67#67^M?+l{ST74
89_D{,p?J’*_R67$!#%!8)#+l
{STWl];u:?_D{L:,p>NJ8C
\J+l{ST?67_R5Rzu:MN!Wd
;|4’B#)C)#&"%$*%4.1#"%C$(<T[f=]%
NJ<T629?PQ>$!’%!STSX67+,
->67+,?_R345_R)+,/v?A*
oq>r#V?4vN@h?vN+,_D,1>
?}S,$*%!

8,8!o:pIqr{|}~!"[mst
8I+l{ST?x^F6h67+,_D?

/v,pklm?n/!+l{ST8:_67+
,s/O"TA5x^#XR?x^F67486j
_+,sHF#)IQ+l{STu{/O?fY
s&_>BTkCd-?dV!>+l{ST3
D#67+,3tst?d]r#9EFFG
’=)()3-$’47$,&"%($&47(BT>T8967+,?
_D{no’AS,*T^$!P%!BTgg_67
+,,_?=u::89:#_%kXH3H67
+,?DEf#kiId]TTE*hCx^?F
6!MIDEf#ST_C67,_?Jffkt
q?>wx^~#3_kM’STJ’~J_67

*P*
!b%%cb%O’!""’(

8QRSE8TUEV(EIUS!W79,%%S7,%’!""’(
!!!!!!!!!!!!!

^_h‘a



+,/v,_?DEf=l>wx^!9MJFQ
4D"+.:3D/22;.=#?B4?TAF6G\K:F&
_D{,p?+,$N#%&

67+,?_D{,pk+,8,DL_BT
_67s?u_F6&9MNO+,kA?_D{
,pk+,zPmQ"+$#1,1)C"’),"47#hC67
?B*3Fqu_e~$!&%&8ISTd<67+
,kA?aR/v,p*SXu_fY!+abC
67?D‘$%"%&9?’>PT"D",13)6"%#$<"$#
?67>?’S;C;,_DM’_D{,p!];
>x^??’>PTB4u:R%F6!&+,B
4u_$’!!$%(*:S|-?_D{,pl+,d&
IL:u_$!N%&THX23qUA?*NT"D@
$774,&$#>T>*FkA?/vk.m?]{!*F
/v>>x^?B4k)*?d]-$N%(:1Fy
U?FW,l++,:1dJV"!",1$%$C134’#
?u_$%$%(MN<WFC&?_D,p>MNAF
4"+-/,,)3(17&1731&%",,$#u_k)*?d;;
<$%!%&X\gC>PJ67vN\c>>PTd
]F69{stv9D@!(:F’Y8?’#Z[
?’\V?C?/v,pl+d]B>THFx^!
3PQ?]’LMF’>?^!F_Cld]>PT
B>Tu_$%%%&

8MVU!k’67+,Vld<:y?L:
AS,p*‘aSTu_!w’L:,pl,u_
OBT_MRIXt?k89Z[,G\,[!&
u:b]{SX$%*%&9u_EO?&’PQ:
"K7&%1(1$(4?1,$,17#B4>7-28}&bc?P
Q+/+-PQde?fg,hki@SX!w3
45G-2PQ+/kA?jS=ilkl&’P
Q:u_$P%(T=//2@MCVD@mnpopF&a
k>VLQ"+1"%17%$#$"#u_k-O;<?,p!
e74;<?>#3=DC<2>7@2;=5=DC@6D7<2;=!X
R?INaLhak[qr?s^0$&%(8)!It
>’Tu&ak>PKu"2(&-)()’47.%$(C17#?
u_-OR$’%&

8ksty)!*:Z67+,?_D{,p
>+l{STu_k-O;<!9v?"0-%/7$(A
&-"’4’’)%1*),14’#FW,-OLV4"+,4&",,$
I/,)7&",,$#>67?]{5_67su_$%N%&wx
?"D4’4,47,4#4,47#5y?\"81*)%$%$C1$(7#
?FW,#R*156j-O@Az94

"+$%$,)?"71$61&"$($#u_$%#%&{|"2<$C1%$3-&$
1(C13$#5O}~"F$(&$($3$’$%$#FC_D,>
MNAF4>Tu_k)*?!@"#;<$%!%&

8,9!o:pIqr#p"[mst
+l_D{L:,pk+];’+,+l{S

TWl&9T7<<C$%’%stD@?VDST?67
+,/v>w’J’?<Tk)*?Wld];
<!3Z67+,?/v><TWl%kMN($%
?Yu:?_D{AS,>Lq|4?Wlk)*
?d];<$!"%(X\gC?stVy)Z[??/
v>>PT?$y&5!y&>Tktm?Wld
];<$%P%(Kf!ST?WlF6G67+,&?
8I_D{L:,p?+,5];$$N%&

N?!+,QyVk+89u:M’L:,p
*kl+l{ST?Wl!r3eH:yYa?;
<&9-2>.9.D.:/=Csty)!#’:F_D,
>#V"=473$C)’"7&13$#kklWl;<$%&%((p
D?o)*"J6)C1$%4&$"3$%#$#?_D{,p>P
QK"B1&)#-1,47<"$’$17#>T5bG>+":%1?)A
,14’3$7&$("4’#>T5<Tk,l;<$*"%&

_k’+l{ST&!67+,_D{L:,
p>Wl?+,5kl;<h_D{,p?@hk
n&9no’_D{AS,_P@h?+,EFF
GWl!@hP)?lklWl$*$%&

8,:!o:pIqrj$}%&mst
+,_D{L:,p>+l{STD‘?MN

74389MNST:|oM3D:;<&ST?
a<,L>ST?:|D‘eo34oM;<!3
8I+,Qy?L:,p83S>a<,L?34
&e=8C1>>#&9>ALT":"("?%1)’),1A
&)%#!k*1a<,L9{?p-iW:,l+.
ALT<Tvl>/301(2A0>bG>+?
.:D‘u:"#!,)IQ<TvlA3301!
8D‘64q3!4q>TC$*!%&

+,_D{L:,p>+l{ST,9?MN
74y@6E_8dBE0ST!_wVU?st
>k.I23!9I_$&%&F!)3<69./;?st8
y)5670’pM0’8m0C>9rV"0)3-1,1A
1)’/4$$’"%13$($#?_km3?[E;<!3Xp
0’:;M05<=W0g3MNC>?D‘(+.BK
=/.C$%*%?stVy)p\t’<=j’p@iCl
k[A-BC"2’$%$73$C"6$7&’7#_?DA(EF

)&)^_h‘a
!!!!!!!!!!!!! !b%%cb%O"!""’#

8QRSE8TUEV(EIUS!W79,%%S7,%"!""’#



0!E/T0!FZ0C>PQK"B1&)#-1,47<"$A
’$17#!&$K"0$,,)7)?%43-473-1("(717#!L.u
"B&".)?14’#$(13"4’#5#VCk.m?GE;
<$*%%&S;"F/3)#"%713)(-1%74&4’#FCFW,&
?_D,l+"#RH?OP;|Q9"=$3%)71A
#-4’"4#-)%?1$"#’!*66<0~zH$""O$**%(

9!’(

:rW2=67G=D5$&$PFYL23)cIfg
>F3XH?_D{0l+Cd>PKu+*’+
,_D{L:,p_STF6o^5:,YZ&?
;<K*KGH3V’aR3=ZSAJ"+(T#p
qdBnBq#~~?=ZSAJ//‘rK
"X(K+(T#?%!qZQ’69{AS,_90j&
?F6RzF4)mk-?<!$*N%’C\qd2p
q9//‘rKKprKL<"X(K4+##~’Z[K
-BMpq?D&’,_D{AS,?%R!S>+
-HMkX<5F6*5:?*?st>6
kl$*#%(

st5)o+l{STh+,_D{L:,p
e?/Vn/’kV5@D2TYZ{ab’9;6
d]R+FqETR?cl’8;6i@R"#2
T?67_Rh67Rz!x^5SXu_fYC
F6(HMkst+,_D{L:,p?A*v
=!:,*wl’]Ch‘Jpq/vS’kC\‘
@Dlo^+l{STF6?{!;,jJ(

efgh

$$%!) N,+,>ST?A*Ya$Y%,+,*82’$&&N’$!"*#)

!! !’,
$!%!. O’5"H’5|c’C,STh+,zNn/?stPE

$Y%,Q1Ft)**2":YD*@#’!""*’%)* ’,
$%%!oCj,+,K+l{STKFR/Vn/&A*,p?4A

$Y%,HS*v*2’!""%’!N"!#)’$K’*,
$*%!Snh’gTU,+,_D{L:,p_+l{ST!67+,

5STFRn/&?;<}.$Y%,ST*2’$&&*’%’"!#)!%%

!*&,
$N%!S#V,+,KSTe?A*8U-CF6^O$Y%,+,:.

*2’!""$’!’"%#)$&% !"",
$#%!S#V,STu.L-CX<$4%,01)&"1(;@

F’$&PP,
$’%!4IE(1VQQVT’EISXQV‘(’1VRE1TT,UG2A7<:27/.9

D=<A7/<=<7F:6D==D",1)&-17<A=@2=<"Q=A2;7A:=D.)S7@:32;.=#

:7.99=97@6=>2@.9<FD7>@39:2G.:=;./;L29;67<:A9./:<$Y%,Y

(6=>V@79’$&&"’$#"##)$P$’ $P!’,

$P%!)IS?VT)‘’TU))IS+Y(’-IQ+USTQ,(6=>2@.99C>=;K

2.:=97G2A7<2:27/H=6.G27D<7F:6=V3D7A=./@7D/H7D=D$Y%,Y

(6=>V@79’$&&N’!$"&#)$%$N $%!’,
$&%!TVSSI(]YRR’TV?]V(?,R@:2G2:C7F@.HH.0==B:D.@:<

2/;=:=DD2/07G2A7<2:27/HC:6=@.HH.0=977A=D’:%13-)#,471$(1
$X%#WI++VTY1’4IS]+R],8D7@N:6I/:+C>AI/<=@:K

A9./:T=9.:27/<62A,-.0=/2/0=D)83;7@’$&P!)$%&,
$$"%$ ;’j<v’l+W’C,d]+l{ST?+,_D{u.

AS,?stH&$Y%,011()**2’!""*’!#"%#)’#

P$,
$$$%X\g’VXY,67+,\,AS,h2TF6?n/-C

d<$Y%,+,a(’$&&N’N)%% %N,
$$!%Z*[’h \,+,2T{P_$4%,>~)wlD*pq;@

F’$&&$,
$$%%giS’Q~~’IX],+,_D{,p>ST;<?stH

&$Y%,X<:?*2’!""%’$*)%$" %$%,
$$*%4VE(RQ‘QT’4VE(R]‘VT,89./:M.2D7>7/=<2/2/<=@:

=@7970C./;@7/:D79$Y%,S.:3D=’$&&!’%PN"!#)%" %$,
$$N%THX,STh+,?n/ _STh+,?/Vn/-C^

A$4%,01)D*;@F’$&P’,
$$#%WVEQV4’?I(]V4,V@7970C7F2/F7@6=>2@.93<=HC/.:3K

D.9=/=>2=<2/.:D2:D7A62@@7/:=B:$Y%,R//T=GV/:7>79’

$&&!’%’)$*$ $’!,
$$’%+(1UU1UWVSQ4’YVT4ZE’WRSQUUSYYR,I/<=@:K

A9./:H27970C$4%,(.>HD2;0=b/2G=D<2:C8D=<<’$&PP,
$$P%)RTEQVEV’)QI1E44’1I(]RY’=:.9,E6=D=<A7/<=<

7F:6=@.HH.0=<==;L==G29"0"4&)%-/(3-47$771’1,17#:7:6=

7;7D7F729<==;D.A="8%$7713$($#47#./;:7<7>=G79.:29=<2<7K

:627@C./.:=<$Y%,V/:7>79VBARAA9’$&&%’#P"%#)!&N %"!,
$$&%s _’‘~c,+,_D{L:,p>STF6o^-C}.

$Y%,abFt*v*2":YD*@#’!""%’!N"*#)NN #",
$!"%1VRE1TT’QRS?UQE8Y’?bV)VST’=:.9,I;=/:2F2@.K

:27/7FF97D.9@7>A73/;<2//206:KH977>2/0c.<<=>2/=.::D.@:2G=

:7@.HH.0=977A=D>7:6<$Y%,V/G2D7/V/:7>79’$&&!’!$"*#)

PN* PN&,
$!$%EISXQV‘(’1VRE1TT’4IE(1VQQVT,‘9206:D=K

<A7/<=7FD",1)&-1774?*,"I$F=>.9=<"Q=A2;7A:D.)S7@:32;.=#

:7./.::D.@:./:FD7>0D73/;@6=DDC’+-/7$,1$$(.4,$&$$Y%,Y

(6=>V@79’$&P&’$N)!!$ !%$,
$!!%ccd’qge,STh67+,?/Vn/$Y%,BC’(’

$&&N’$$)%% %N,
$!%%1UTI4,U/27/.A62;"H")&)I)#&"%$*)%’)7$($#.::D.@:K

./:<’2/:6=6=.;<A.@=7F2,,14’*17&4,)74’./;2@&4?"%)74’

9=.G=<$Y%,YRAA9V/:7>79’!""’’$%$)P $!,
$!*%4R1TUU‘T4’81IQQI8+E-,UD2=/:.:27/7F:6=@20.K

D=::=H==:9=’F$71)C"%’$7"%%13)%(""‘,#"(79=7A:=D.)R/7H2K

2;.=#:7A9./:K;=D2G=;G79.:29=<$Y%,YI/<=@:)=6.G’!""’’!")

&& $$N,
$!N%UQ++US8U(’RS?VT)TRSEU’QUV‘+EV?E(,R:K

:D.@:27/./;7G2A7<2:27/7FJ#-"7&1$;4"-(1",,$2/;3@=;HCG79.K

*"$*
!b%%cb%O"!""’#

8QRSE8TUEV(EIUS!W79,%%S7,%"!""’#
!!!!!!!!!!!!!

^_h‘a



:29=<2;=/:2F2=;FD7>@67@79.:=AD7;3@:<!Y",V/:7>79VBARAA9#

!""##$$&$$%’ $**,
!!#"TRYR8R]+V(S]#-RQEVTX1#4UUTV(Y#=:.9,

17<:D=@70/2:27/HC.A79CA6.073<9=A2;7A:=D./%D",13)6"%#$

$%’1."%$&$AD2>.DC67<:A9./:<#67<:AD7;3@=;G79.:29=<./;

/=3D7<=/<7DC<:2>39.:27/!Y",86C<279V/:7>79#!""##%$$!’"

!’’,
!!’"(RTTUQQ4Y#+(14VQ5VR#4VRX1VTTQ#=:.9,

R::D.@:27/7FB#)C)#&"%$*%4.1#"%C$9.DG.=:7G79.:29=<FD7>

6=DH2G7D=K;.>.0=;>.2[=<==;92/0<!Y",Y(6=>V@79#!""##

%!$$&$$ $&!*,
!!P"‘RSYE#+bSY1,I/F93=/@=<7F67<:G79.:29=<7/F==;2/0H=K

6.G273D7F:6=Y.A./=<=A2/=<.LC=D#=)()3-$’47$,&"%($&47
!Y",YRAA9V/:7>79#!""##$%"$!%P !**,

!!&"Qfg#hi%,+l{STu_?A*:?*!Y",:?*V

M#$&&*#$%%#&$%& *%,
!%"")RbTT#‘VVSZ8#+ER?QVTV,UG2A7<2:27/<:2>39./:<

F7D:6=H9.@ML.997L:.29H3::=DF9C$2;=/:2F2@.:27/7F=9=@:D7A6C<K

279702@.99C.@:2G=@7>A73/;<2/@.DD7:G79.:29=<!Y",Y(6=>

V@79#$&&%#$&%N&$&$& &%’,
!%$"THX,jk+l{ST3k0\]lq+,?!Y",:,*

82#!""%#%P%#&$$ %,
!%!"&lF#o?H#y m,+,_D{>#>MNAF4u_F

6?MN!Y",+,a(*2#!""%#%"%!&$$&P !"!,
!%%"X\g#o=5#VXY,>PT>T>67+,_D{\,u

.,?Z[F6st!4"#QnY,+,-T2:,*st

H&,01$&"’(;@F#$&&N$$#% $##,
!%*"+V_VSR]S#)R+IER,I/62H2:27/7F7G2A7<2:27/HCG79.:29=<

7F@=D:.2/A9./:<./;@6=>2@.9<2/:6=9=.F67AA=D2’$%$73$C"6A

$7&’7%?2.:./:&!Y",Y(6=>V@79#$&P!#P$%!&,
!%N"QIb++#QIZ1#QUbZX,S7/K67<:A9./:=B:D.@:<D=;3@=

7G2A7<2:27/7F+,4&",,$I/,)7&",,$ %Q=A2;7A:=D.$893:=992;.=&

./;=/6./@=A.D.<2:2<>HC2:<A.D.<2:72;0)&"71$#,4&",,$"%1CK

>=/7A:=D.$)D.@7/2;.=&!Y",)399V/:7>79T=<#!""##&#$%’%

%’P,
!%#"Xd]eVR#+EVQIS+]VIQQ#Q+RR(+T#=:.9,)=6.G273DK

.9./;=9=@:D7A6C<279702@.9D=<A7/<=<7F0D.A=H=DDC >7:6

%Q=A,#E7D:D2@2;.=&:7<=9=@:=;A9./:=B:D.@:<!Y",YRAA9V/K

:7>79#!""##$%"$N"& N$*,
!%’"TU++]ER#RS?VT+U- 4,T=<A7/<=7FF9=.H==:9=<#

+-/,,)&%"&$<AA,#:7>3<:.D;729<./;/2:D29=<2/F2=9;:D.AA2/0
=BA=D2>=/:<!Y",Y(6=>V@79#$&&!#$P%#&$P#% P’*,

!%P"X\g#o=5#VXY,>PT>T>+,\,u.AS,?

Z[o:.*st!4"#QnY,+,-T2:,*stH

&,01$&"’(;@F#$&&N$$N# $#%,
!%&"-I4RQRTRESV8?(#+QV++UT]S#)UT?VSY1,IK

<79.:27/./;2;=/:2F2@.:27/7F673<=F9C=473$C)’"7&13$Q,#D=K

A=99=/:<FD7>A=AA=D:D==#B3-1(47’),,"Q!Y",Y(6=>V@79#

$&&##!!%$&$*& N&,
!*""QIb5Q#1U+1,)27.@:2G2:C7F:6==<<=/:2.9729=B:D.@:=;

FD7>J6)C1$%4&$"3$%#$ 177A"&E67>.<.0.2/<::6=0D.2/

<:7D.0=2/<=@:#B1&)#-1,47<"$’$1747:<@6./;:%1?),14’3$7&A

$("4’ %1=DH<:&!Y",Y+:7D=;8D7;3@:<T=<#$&&&#%N%*&$%$’

%!%,
!*$"‘RSY#]RSXQ#+bSY,T79=7F67<:G79.:29=<2/>.:=97@.K

:27/HC:6=Y.A./=<=A2/=<.LC=D#=)()3-$’47$,&"%($&47

17A= %(79=7A:=D.$(=D.>HC@2;.=&!Y",V/G2D7/ V/:7>79#

!""’#%#$NP #%,
!*!"YIQRSIX#+R_VSRT(,T=A=99=/:./;F==;2/0;=:=DD=/:

=FF=@:<7F:3D>=D2@729#<L==:F9.0729#/==>729#./;./==>K

H.<=;2/<=@:2@2;=.0.2/<:9=<<=D0D.2/ H7D=D %(79=7A:=D.$

)7<:DC@62;.=&!Y",Y(6=>V@79#$&&"#P%%!&$#!& #%*,
!*%"R14V?+4#VR8VS4,W.A73D:7B2@2:C./;D=A=99=/@C7F

<7>==<<=/:2.9729<:72/<=@:A=<:<!Y",I/;2./8=DF3>=D#$&P##

%"%$&$!’% !’P,
!**"4b+VEEIQ#SVRQYY,E7B2@79702@.9=FF=@:<7FF/3)#"%71A

3)(-1%74&4’‘,09.HD.:3>./;H=6.G27D.9D=<A7/<=7F=$3%)71A

#-4’"4#-)%?1$"!Y",Y(6=> V@79#$&&’#!%%N&$$%!$

$%%!,
!*N"?R-+USX-#XTI‘‘IE1+?(#YRSVRS‘#=:.9,I;=/:2K

F2@.:27/7F./.A62;<=BA6=D7>7/=!Y",S.:3D=#$&P’#%!N$#$*

#$#,
!*#"8I(]VEEYR,(6D7>.:70D.A6C./;I<79.:27/7FI/<=@:17DK

>7/=<./;86=D7>7/=<!4",S=LZ7DM$89=/3>#

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

%%
%
%
%
%
%
%
%

%%
%
%
%
%
%
%
%

&

&&

&

$&&",

0
’
k
G
!
U

!C Rw !C Rw

!"#$!%&’()$*+" !$P,"" ’,#$!%&’()$*+" !$P,""

-.’,/012!345" !!P,"" ’,67!89:" #N,""

;<=>?@ABCDEFGH &P,"" ’IJKLMBCNEFGH %!,""

OP’,#Q!RSTU" &P,"" OP’,#Q!NKTU" &",""

!VWXYZTY[E\B]^_‘ #P,"" aIb?WVcdD\ &P,""

ef’gVh=ijkl^ $*P,"" m&no=>pMBCD12!Qq:" *N",""

NKT,?@AjCD N","" rstT!8u:" PP,""

!pq.O-!=L/VOrs’$t’

($$(^_h‘a
!!!!!!!!!!!!! !b%%cb%O%!""’&

8QRSE8TUEV(EIUS!W79,%%S7,%%!""’&




