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!"#$ %&!"#$ ' ()*+(  

 :;, 789– <3=/>?!( 1,% 13456( 
"@!A/B %,C5 D( 13456/E; FGHA/I5J K/L 0/>M K"NO1%& 
 ,-&./0 1"2 3$4565/+78"984 :* $; % <=)>. ?+@A$ 14"2 (:  

-.  .!/!*+ 
0. 12 .!+') 

9,<D=E&/ *F : */,G#H*?9= /#%1*>I G#H*?9= JK53< L5 MN!#/ O#%?=6:  

a. P,1,% K"I*  ;&PDG#!*?9=#9,9< LQ4 H9"NR S=T)  %?9I %&?*/ :S9,9%?*TMU )%&V)=WI 3*W.(...  
b. 9& P/Q K"I*  ) $"0/ S3%5( D&P; G#!*?9=#I %?9 H9"NR S=T) %X*R LQ %&?*/ :S*W%?YZ3 H9"6G. 

R,"NO :B  $<9=?*Z 29 [M\ ,=>?2D*-TU=&9"# (Hymenoptera) I  29 ]=? U^#/ _# %1*>3 U^#_  L5`&U  a3"W
bDc)9 $%1 OMN!  [ :  

d( SJ-* T-U& $-,"Apis Mellifera   : 7M\ ,=>?2e /#,< */ L' %1*>f3%&g *B4 ,=>?2  9, *0?^
/ C,3"U#B%#3 O ,< ?<#/ $%&'9"U *#%1*>.  

h( SJ- V0 T /5,"Apis cerna  : ,=>?2i ,< L'  *B,*j [Z9<*B k&) l*Q134 *TMB='?e  L&!3
W%?2 S*TZ,<; /#%&&Q. *0?^ S*T)3%&B3 S*TM?*mR9 ,=6',<  [Z9<,< 9,f3%&g  *0?^293 $<9< ,9"X

/ c19<"5 [M\#%&&Q 9 L'DM5 [M\ *B ,=>?2 :#-' ,*; *0n*! L) <3%G, '#8=! =7#/ %#%&&Q.  
o( SJ- ,13U$ T : Apis flora 9DM5 ,=>?2 :#/ <,=Z ,*#R,< L' %1*>*p4  <92^D5 *#1^ S3"#/ L?*# %&&Q

3 M5 [M\#-' ,*; 8=!#/ %# %&&Q. R9 ,=6',<m S*TM?* I S*T)3%&B I9DM/"W qr*&/3 S9"#< "D $%
/#<=6. T/s9"5 t<"/ L?*V)4 [M\ c19<"5 9D,=>?2 : <=5*? u"P/,< 9,4 %?9 $<9<,9"X.  
v( SJ- /!/01;% TApis dorsata   :9D ,=>?2 :"TW,Y5 *B ,=>?2 294 '<"5 t*? LD/ O# %1*> 3,< 3,4 

*0Z*14 3 i=X  %&75 S*TZ,</ L?w#I%&&Q  *0?^D xH*'=n ,Y5eW <2*M#/ ,< L' 3,4 D cZ,< x
5#< ,=>?2 L?w %&n 29 JD $% $%1  3/ <=F=/ S*T)3%&B ,=6',<# %1*>y*.8 :#-B 29 I  cZ,< S^
*B /=5  9,#*B cZ,< S*4 / ,=>?2#=zD%&.  
{( SJ-134= TA /GApis laboriosa  : "TW,Y5 $,9=X "E? 29D/ ,=>?2 :# ,< L' %1*>D xH*'=n 

/ L?w |,Y5#<,9YB ,*0n *! ,9YB H*\*V!,9,< w=-P/ } <2*MD/ $%#=6<. 

  

 WA"#I9C5/B %,(  FGH 13456 
B. 3G5,"$ 13456 %,C5( /S;1,;X&:  
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9D2 :U^ t*&5 ,=>?#7/ _; R#9" 7/; R# 9")Apis mellifera mellifera( =6#/ <*D<  k?, L'*0?^  ~�/*' )# $*
3 $<=5 *B"?4 *0?^ Y#? ) k?,#%?,9< $* .9D3, ,< *B ,=>?2 :4 H*'=n -' *B; >�\; /# OK! ,*05,< %&1*>
,DY4 /9,^ L5 9,; 2 9".g %01 �X=/,< L' $<"' ]3"1D/ <*# <=6 *0?^ 3, OK!DY4 2 9,D/ <*# *! %&&Q

W [M\ [�R,<#"4 5 %01#"T64  L5f3%&g 5# %?,3*. 9DNr*&/,< <9�? ]=? :i9=B3 �^ i9,9< L' e 
 �7TK/ I%1*5 / H<*\#/3 %&&Q#./ ,< 9"?*1<=Z %&?9=T#*B �4 ?3 <")#B%5 cN5*�/ <") L-& % .9D ,=>?2 :

) t=/ $"5 (2 9,D,3^ �-F <*4 /#%&&Q .,*6T?9 9DILM?9"R ,=6',< <9�? : 9DI%&8" pP53 S*TM7z?9;  29
*B,=6'4 *U3,9�; /#%1*> 83 Ic)9 $%1 $<9< H<*\3  $%1 $<"5 *B ,=6' "�'9 ,< <9�? :D9 e.  

Y. 6/)Z[ 13456 %,C5(  A /Apis Mellifera caucasica : 

9D"TM'*Z ,=>?2 <9�? :4  k?,$<=5 9,9<34 *B=/4 2D<*4 /#*B "? L' %1*>4 ) S^#k?, $*  c)9
 ,<33,4 9 "-'D *B ,=>?2 :D*6/ �2*? %&5 x/ $%B#g=�Z }<=6#O0/ H* >?29,=D t=r"Z 29 L' c)9 :

*B,=>?2 L5 c>M?"TW,Y54 <D,9<,=Z"5"z c)9 3  t=r"Z $29%?9�.�v� 7/; / "T/#%1*>.  

 :D9M5 ,=>?2#,* L5 /9,^; 3,4 H*'=n  $<"' eW%?2 L�5>r#P;  O'3 %&Q#/%#8=! L?*Z 7/LQ  O'
/#939,< L'  <2*MD, OK! ,*05 [DY4 2 %01 �X=/,<3 $<"' ]3"1 O'29 9,D OK! <*,DY4  �39 L5 9,
D/ "�'9%G*#%?*)". 9D/=/ $"5 ,=>?2 L5 l3"P/ ,=>?2 :2*Mc)9 .\ *0&!#9 (D,=>?2 <9�? : 9D&cM L' 

 "59"5,<u"/ )*/32=? (/ �*MG#%1*>. %&'9"UW; *B ,=6',< *0?^4 *5,b^DI S*� I2*NVX S*TMF"W 
,< l9"r93D*4 )#/ $*#%1*> 83; 9D\3 $%1 $<"5 *B ,=6' "�'9,< <9�? : c)9 $%1 $<9< H<*.  

\. /S;1, %16 FGH 13456 %,C5A] A /Apis mellifera ligustica : 

9D/*U3,9 LN�&/ ,=>?2 *0&! ,=>?2 :#c)9 <,2 �/*' S^ k?, L' %1*> 3 *B"?4 / k?, <,2 S^#%1*>. 
9D?<,< <9�? :#TG $%1 $%&'9"U *; "/9 ,=6' L5D89"T)9I *Q#?3 *#2=D c)9 $%1 $<"5 OB %?� . OK!,DY4 9D :

939,< <9�?D2 ,*05 [D, OK!3 $<=5 <*DY4 M5 S^#/ w*5 ,*# L' %1*>X3%&g*04 9DM5 <9�? :#P-F"U ,*# c
/# %1*> .8=!#*B<9�? 29 "T-' S^ t=/ $"5 %4 <D "z$<=5 >r L�5 "T-'3#P; /#%B% .\ *0&!#9 (D9 <9�? :D& cM

,< L' *B |,3<4 9D< <9�? *5 <9�? :D*B ,=>?2 "z4 ?*>�\; /#? L' %B%#2 JD <*/#%?Y.?< L-B,<3# *
/ <=F=/#%&1*>.  

^./*"_ 13456 %,C5X& "!, `51AN& Apis mellifera carnica : 

9D k?, <9�? :e�*/"Z *B "?3  <,9< k?,"U4 *B <9�? 29 "! |,Y5 S^4 <D "z $<=5)3# *B "? L&
"TM'*Z4 / k?,#M5 ,=>?2 }%1*>#5=Z ,*; 9"54 W�*B S*TM/2 S%?9,4 w=r?; ?*TMB=' qr*&/,<; 

/#%1*>. M5 ,=>?2#*-!3 t9,^ ,*D>r S<9< L�5 L5 [#P; , OK! I<,9%?DY4 9"1*53 O' ,*05,< S^D �^ �
, OK! 9=B3DY4 <=Z 2 �*T1*5 9,DP-F3 $<"' <*# cf3%&g =/ %01 *5 ()*&/ 9,F>r,< <=# cP

N5*�/c /#%B%. *B |,3<4 9D*B<9�? *5 <9�? :4 <DM5 "z#' [-\ �=Z ,* c)9 $<". ,*6T?9  S^
*U3,9,<4 8*-1;X"1 I; *B $,*&'34 ?9<  L?*Z <3,# �= I"!9 ,=6'D3 JD3�MW=Di*  $%B*6/ q5*)

/#<=6 c)9 $%1 $<9< H<*\3  $%1 $<"5 *B ,=6' "�'9 ,< <9�? :D9 e83 I. 

D xf3%&g =>?29,9< [M\ ,4 / ,=>?2 ]=? L)#%1*>:  

B( "9;-2 ;5CA0  
D(  :EF/ ;5CA0  
G( "A ;5CA0 
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,5*3!/& FGH 13456 

/ c-MX L) [/*1 ,=>?2 "B#%1*>:  

a( "H : xZ*1 [/*1D('"/ O6n L)3 $<*) O6n3< I t=r"Z I:T?^ * .  
b( H+:I : cVF L) I@*5 cVF3< [/*1*U Ii9=B �9,=)3< 9 t*&5DTM#*/ xH 3 3< ,DL %1*>#/ .  
c( (EJ : [/*1L-+*B OTM#)  IOTM#) 8=!# x-K! % ) LQ7/,< S9< OK! )  (OTM#) )*&!7; *B"?,< (

OTM#) MV&!;  I S9,3< OTM#)IS=Z OTM#) >�\;/ �?*M? $%j3 I#%1*>.  

a( "0 - 9YF9 [/*14 bD/ [#%1*>:  

 KL-J:  MN! c-MX3%5 *B xZ*1# a*Q)9 t*&5 @39 c-MX I c)9 $%1 OEscape   F�R t*&5 t3< c-MX3#[ 
)f�1(  ~ *P-F L' D/ c-MX $<2*#839 }%1*>#U t*&5 S^ c-MX :;  <4 )#[ Pedicelle  F�R L'# L5 9, [9 a*Q)

/ [�T/# %&&Q .B,*'*4 / t*�?9 *B xZ*1 L' O0/#29 %&!,*>\ %&B%:  

!  <*5 H*?*)=?  
! H*?*)=? /"W LF,< H,9"G;   
! W#*B $%?"4 *B=54  �7TK/  
! 7Z9< O6n; f3%&g  
! 5*/ H*r*>!,9# OB :  

 ,5M"L: %&n 29 t=r"ZDQ6! c-MX :#Q/ S^ ,*'3 $%1 [#?93 *07W %01 S% @*NT^/ $%P/ L5 S#%1*>.  

 14-H (NO: / <%\3< L' $<*) O6n#3, L5 %1*>4  LTR"W ,9"X ,=>?2 ")3 *B ,=>?2,<4 "TW,Y5 "?  29
<D/ *B ,=>?2 "z#%1*>.  

P2"/ (NO: / <%\ L) L' ('"/ O6n#%1*> I9,9<4 i*B @=7) !*/39#%4 OB L5 L' �Mn#c)9 $% I 9"54 
,*' ,=>?2 ,9YB �&U *! L) "WL?*Z  I 9"54  ,9YB c6B *! cVB "? ,=>?2L?*Z 3 9"54  ,*0n *! L) LQ7/

 ,9YBL?*Z /#%1*>. <D=�! %g L) ,=>?2 %D?*�,< "#/ L#< ]*P13 %1*>D/ LF,< c�13 %g L) 39 %#%1*>. 
!,=g,<#,< LQ */ S*M?9 *B5#) *! cM; ?*�,< _Q\#L  L' $<=5 ]*P1 �NR[5*N/ / 9,#>#&# O . [M\ ,=>?2

 Y/"X k?,D-? 9, k?, �") *; 5#83 %&; 9,3*/4 / 9, JV&5#>#%&.  

b( 0- a>: 

9 L' @*5 cVF3< [/*1D5 �)=! *08*5 :#�Mn OB L5 ��X  cM#/ w*5 9, ,=>?2 c\")3 $%#*08*5} <">4 
=X3 "TW,Y5 "? ,=>?24 *08*5 29 "!4 LQ7/ "W,*' ,=>?23 /#%1*>.  

-Q-RS ?)T ;5CA0:  ,=>?2,< L'"W,*' M5#U ,*#/ LTR"6# %1*> I9"54 ,3^ �-F4  [W $<"W I $9,3 t=/ $"5
/ $<*VT)9  :TR,#<<"z } 83; *B ,=>?2,<4 / $<*) *B*U "?3 LQ7/# %1*> .7g9 xZ*13<; ,D) [Z9<,< L# L&
LT19< ,9"X  S^,< L'u"/  ),*'9D2= (/ =-?3 %1,# %&Q.  



  

c( 2?M: 

 [M\ ,=>?2 OQ1 [Z9<,<)#i*B OTM MV&!;>�\ I; I S9,3<S=Z 3-+*BL  ) S9< OK! LQ7/,<
U#'3 LTR"6# LM9!*/,*�)#x) (7)*&! $*zT)<"? ,=>?2,<; )  (,<S9%-K! "W,*'  �X*? I $<=5g,< H,=
DT# S%1 Of3%&g ,*' ,=>?2 �NR, OK! "? "WDY4 /# ���g9 L5 %&&Q"? 92D/ <*#%&&Q (.  

OQ1 1=U ,=>?2#' 29 $%#T#/ *B=/3 :#"-' c-MX L' %1*>4 F"! 9"?^# cTergite  /#=zD %&I  <%\ J1
/#%1*> .-Q1 c-MX; ?"T)9 9"?^# csternite   /# %&/*&I / <%\ J1# %1*>L' *B $%j S^ OQ1 c-MX,<4  t=/

2*) "-' c-MX,<34 <,9< <=F3 �?*M? $%j S^.  

/b;A1/c 13456 D "Q: 

! D3< *! x ?*W%?2 @39 23,;  $%&&' �*U ,=>?2f3%&g /#$<"' �*U 9,*B $"�G L' %1*> 7/*! LQ
, OK! S^,<DY4  %&'. 

! 23, �&U *! t=) 23, 29 $W;  ,=>?2 c#8=�M/9�jS<9<  5 L,w 93*B  <,9< 9, L' 9�j :D9  [/*1
}[M\  [W $<"W %1*>#/ $"#j3. 

! $23, $< *! J1 W; 8=! ,=>?2#&' %&%$ �D L?*B*1 L7D/ L?*B*1 $,*�\ *#*B $%j �)=! L' %1*>4 
B#=�?9"R#�D/ "),< L' :#8=! %1*>#% ,w3 LQ7/ L53 $<"'39i �D/ L?*B*1 [# %B%D&P; �m!D/ L#%&Q. 
! D23, $<Y?*U *! $<2* $W; 9 @�M/?/ *B $"�G [Z9<,< [W $<"W3 %01 S<"' ,*>#%1*>.  
! 23, $%VB *! $<Y?*1 $W; 8=!#,< L' 2*) t=/ $%j �)=! t=/ $%&&' % 2D  cVF ,*0n S^ OQ1 "

?"T)9,<#*B c4 L)  I,*0n  I/ J13 �&U#1*>8=! %#/ t=/ %#R*5 t=/3 %&Q; / t*�?9 9,#%B%.  
! 5 *! $<�B#W23, cM; 0z? ,=>?2 S*>[5*N/  ,<f3%&g /#j <9"R9 <3,3 29 L' %1*>LD"# 53# L?*z

W=7F#"4 /# %&Q.  
! 5 23,29#3 cMD ,=>?2 %P5 L5 x"W,*' 5#?3"; /#9"5 L' %1*>4 %01 S<,3^ I [W $<"W  t=/ $"5 I

/ �^3#%1*>. 

O P,1;%- R/61/c 1345"Q: 

?%5 H%/# S%/^ *D ,=>?2 x"W,*' 5#3 cMD xhd / 23,# L) [/*1 L' %1*>
OK! 23, I w 23, J1i93, 2*5  3V1 23, $<293<#/ LTM5 $"#%1*> . "-\ @=r

 ,=>?2"W,*' zTM5; ,*' ,9%N/ L54 / t*�?9 L'#/ %B%#%1*> .5 Ln"B# }%&',*' "T6
/ "T-' C"-\#*B ,=>?2 <=64 !3 ,*05,< L'?%5 S*TM5*#/ *#*D ~ */=-\ %&  S*1"-\

*B,=>?23 LTVB J1D,< LQ 3 S*TM5*! "Z939 939D?%5 S9YZ [#/ *#*D J1 S*1"-\ %&
/ $*/ cVB*!#%&1*>.  

 /b;A1% a?U* 13456 D.;d>e: 

y3#g9 LV7; ,< LQ7/ ,=>?2f3%&g , OK!DY4 /#, OK! �39,< L' %1*>DY4  S23 "59"5 L) *!3< LQ7/
/ OK! 23, ,< <=Z#z�"r*K5 } <,9D9�j LQ4 M5 39#=N/ ,*4 %1*>#/ � S*-B L'D L?*B*1 L7c)9. y3#V L

%P54 %/ LQ7/D"D cf3%&g ".! "E?29D S<"' x"W,*'9"5 S94 5 ,*'# "T6 }W=7F#"4  :TZ*)29L?*Z 
*B4  [Z9<,< LQ7/f3%&g W=7F3#"4 *B S9%-K! 294 *B ,=>?24 "W,*' 9"54 W OK!�,94 &�-B 3# :
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O P,1;%- R/ a?U* 13456: 

 LQ7/ ,=>?2H%/ ,<  $<Y?*1?< L5 $23,#/ *#*D 23, L) L' %
 OK! S^ @39 I?3  �&U#w S^ 23, O3 93, cVB3 ?3# S^ 23, O

V1#/ LTM5 $"# %1*> .,< ?%5 LQ7/ OB<Y?*1 23,#/ *; ^D9 L' %D :
/ $"'*5 LQ7/#%1*>. 9DW cVF 29 _U LQ7/ :#"4 *5 ?" ,9<,*5 *B

 H%/ L5 $%1Dz8*) �&U *! $*/ x; W OK!�,94 /# %&Q. 
�=8=&Q!,<4 ,9< ,=>?24 %FD% 29 %P5 =P! 9, LQ7/ @*)3<"BD �

/#%&&Q.  

=UJ$4 4-  : �NR <=Z "-\ @=r ,< LQ7/DW cVF ,*5 x#"4 
/#*-&D%.  

 5

/b;A"5 13456 D: 

9"5 "? ,=>?24 W cVF#"4 *5 LQ7/*5'/ $<*VT)9 $"#9,< L' <<"zD*B LQ7/ �X=/ :4 ,< $"'*5D x
*B ,=>?2 L' $<=5 293"U @*G,< LN�&/4 / *0?^ @*>?%5 "?#%1*> .W cVF LQ7/*5 "? ,=>?2 $<Y?*1*! c6B#"4 

8^3 $<"'7)*&! c; X*5 LQ7/ :�5 [Z9<,< *B "?; *B ,=>?2 �)=! L' $%?*/4 "W,*' / LT19<"5#<=6.  ,=>?2
*B4 W cVF [-\ 29 %P5 "?#"4 3, "54 /2# $<*TR9 : 3/#-#%?". y3# S<"' x&Z "? ,=>?2 t3< LVf3%&g 
/#>?93 %1*>9�j <9=/ S<"' ,*4 ,*' ,=>?2 L5/ x-' "W#%&Q.  

O P,1;%- R/"5 13456  :                                          

LQ7/ ,=>?2 

"? ,=>?2 

 "? ,=>?2hv ?%5 $23,#/ *#*D% . 23, L) OK! I ?3 J1#l,w 23, O  3
$<,*0n ?3# O 23,V1 OB#/ LTM5 $"#5*/ "? ,=>?2 "-\ L' %1*># :D?3 x#O  3< *!
/ $*/#%1*>. 

 /B13456 f/g! P/96 )/B h[1( /B13456(: 

/2 $"' H9<=F=/ t*-!#"r L5 :D*B LN4 / ,9"X"5 �*-! OB*5 �7TK/#%&&Q . �X, �)=! [M\ ,=>?2
*B,=>?2 L5 S<"'4 <D/,9"X"5 r*>!,9 "z#9 L' %&QD*X^ %&TMB ]=?3< *B �X, :4 "R S93D $%?"5 L' J

*FD9,< [5=? $YD/2 :#*)*&1 9,,=>?2 �X, ]=?3< c)9 $<=5 L&4 +=!3 $<"'#c)9 $<9< � :  

 V8$ WX; )$4=8"S ?EJ(:  $*W"B ,=>?2"W,*' D9�j �>&/ x�; *)*&1 9,�; 9 L' <"'D9�j �>&/ :�; 
<Y?D L5 xf3%&g /# %1*>3  L5 S^ L7g*Rf3%&g T-'"  29/ %g#%1*5 "T  I  c\*) L5"N\ _Q\"5 ,=>?2

? H,=�5#9< OD/ $"#3 %Z"�  S^ _Q\"5D? x#9< OD< $"D/ t*�?9 9, "z# %B% .9,<D *B ,=>?2 L5 �X, :
9�j �>&/ c0F�; U#$%19% 3 *)*&1 9, L7g*R�; /#3 %&&Q <D9�j �>&/ S^ S<,3^ @*>?%5 *B,=>?2"z�; LTR, 

 L5 9"?^3f3%&g / @*NT?9#%&B%. ") �X, Ln"BD9�j �>&/ %1*5 "! �4 9,9<4 =/7j <9#�  "! S939"R3 "!
/#%1*>.  
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FYA$ UNQ 3;5Z* ,84 WX;+)[: 9D9"5 �X, :4  cR*M/29 "T6#5 / "T/ %g# %1*> .X, :D,<� 
7z?9 c6B H,=g L5 ,=>?2#M; 392 L'D9 L4 392 _Q\"5 �X,D9�j �>&/ L' L4 3 �*TR^f3%&g /#%1*> 

 %B%#/ t*�?9. ,<D<=Z OQ1 ,=>?2 �X, :  c8*G LT19< Lz?w*5 9,  c\*) L5"N\ �=QP/<,=K#/ ,3<.  

  

/0;A1,%13456 1/c F(: 

 29 %?9 H,*>\  :<3< $*zT)<4 W [M\ $*zT)< I#"4 I >?2 $�',9<,=4 ?2 x8=U L?*1 I;  ">/9 I
,9<,=>?24 I , t=/3 23< t=/DY ) I#?9=8*' O#$Y ��U I 8*Z f3%&g I; I q>r I j3 t=/#$".  

-Q;-2= :E=;5CA0 K -* ;$4= V5M;4 @= ,-\A$ V-H K*0$ UH$ 3;-CT @Q@:  

I. 1/I9 Fi$ :*B,*'4 9,< ,9< ,=>?2 L'Db ,9"X 29 %B< t*�?9 [�R :D/ [#%1*>:  

 ]#$- ,=;-% 6/9 WA1/I9 d(: 9D<2*5 :D,< %D,< t"W 23, x  S*TM/2 "Z939D939 *D,*05 [ 
<"#z#/ H,=g .  S<9< <3< 29 _Uf3%&g 29 $<"'2*5 9, c8*G  LQ7/ I9�j4 Zb# $%1 $" I, OK!DY4 

3 L7Q/  LQ7/ :)<<"W %D<2*5. 

! ^_.= `4"2 :X8@Ia-b: ? H,=g,<#2* X3%&g L5 *0 L5 9�j"Q1 *0?^ / 9, �^3 $<"' r=7K) c-MX3<
 �^D"Q1 c-MX x (,=Z9�j l"y,<4 / *0?^#z�,9DO  .9D/ �\*5 ,*' :# LQ7/ ,=>?2 L' <=6
".!D, OK!3 $%1 xDY4 w*5 9,<">5.  

! "cI28:EF/ V: <2*5,<DU "E?29 9, LQ7/ %# "D),"5 S<=5 S9=F *; /#&Q#O: H*'=n  S9=F LQ7/D *
2 LQ7/D9,9< @*)3< "4 "B*y [Q14 �=Z ' OQ16#29,<3 $%  I9,9< LQ7/ L?%54 *B=/4 2D <*
, OK!3DY4  [Z9<,< S^H*'=n M5#/ OE&/3 (!"/ ,*#%1*>. 9D*5 LQ7/ : 9Dg=�Z :#? *# L5 2*
=P!D<,9%? � I 9 _Q\"5 LQ7/ "W9Dg=�Z :#? %1*5 H*#=P! L5 2*D<,9< �.  

! 5d.=:EF/ e : LQ7/ �D=P!/#,9<,=>?2 �)=! %?9=T ,<f3%&g %1 �*KT?9 ()*&/z5 t*�?9 $# <"
D"Z LQ7/ *D,9%4 <=1.  

! f-* ,5/[  :* `4$4 ,5/8X8@Ia -b: *B t=/4 3,"5 @Y&/ [Z9<,< (1 9, f,34 H*'=n  ,9=) *B
9"5 $<*/^ 3 $<"'4  L5 %P5 23,f3%&g ? L' *B#/ %?,9< 2*#B%#3 OH*'=n *B4 '9, L&0 Y#?  L5

 �)=! S*/2 ,3"/H*'=n *B4 %F t=/D/ u=\ %#&Q#O.  
! 4 0-*= @-QS ;-b* P."/S:   23,D $293,< ,*5 xX3%&g*0 ?3 $<"' 2*5 9,#U 9,*0?^ 2*# $<"'9%

/ �R,3#&Q#O.  

 1,")#0, Fj*A,1,% P/#013456 k( dM/4-* FAl mA,"M: 

d. <Y?D%1*>? S*T)">X L5 x.  
h. <Y?D*M-B L5 xD%1*>? L.  
o.  LN�&/D9/ ,9"X S*T),=>?2 LQ#z#W <*5 <"#F"! %1*>? "# ~ *. %1*5 L7>X L53,.  
v.  LN�&/,<D9,9"X LQ ">5 9, ,=>?2 c)9D O<3"5 *�?^ L5 %?9=T5 "!=/ %D*5.  
{. R*' $29%?9 LN�&/ S^,<; W3 [W#%1*5 <=F=/ $*.  
�. <Y?,<D, xD*B $<*F3 [4 "U %1*>? %/^3 cR,.  
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/B n;1(  ao3oQ-"( H3>i*&: 

  9"54 9D3< ,*Q& / 9, $<*) C3,#?9=T#&' 9"F9 O#O:  

"pA:;, a): D xf3%&g D3%&g *=X f4 9,9< L'4  $<H*'=n P-F#/ �*KT?9 %1*5 c#*-&D O 39"54  L�5
W#"4  S^ 29*)3D2 [DH,3"+ 9, " ,9<DO :  

" 8*Z f3%&g;.  
" H*'=n *BDLQ 9"-B i$%1 LTR*5 t=/ c)9.  
" <3< $*zT)<4 9,9< L'4 %1*5 92 <3< <9=/.  

 ,<*/ ,=>?2 29D xH*'=n V13 S9=F ,=>?2*5 9"-B#/"5 9, 2*5 $"#,9%D O 3,< [Z9<f3%&g %FD %
/#z�,9DO . 29 $,*53<f3%&g  ,<*/D xH*'=n V1*5 9"-B S9=F ,=>?2#/"5 9, LTM5 $"#,9%DO 3  [Z9<,<

f3%&g %FD %OD,9�z#/ .9"54  t=) ,*5D xH*'=n  29f3%&g ,<*/ 9"-B L'4  ,=>?23 [W $<"W3 [M\
/#%1*> I  L5f3%&g %FD/ @*NT?9 %#B%#3 OD xH*'=n P-F"U 29#"! cD : c-MXf3%&g ,<*/  LT19<"5 9,

 [Z9<,<3f3%&g %FD/ %; ?*Q!#9 $,*53<3 OD :H*'=n /"5 ,<*/ L5 9,#?9<"z#O . 9 t*-!,<D7-\ :#*5 H*D %
,< ,<*/ ,=>?2 LQ7/ L' <=1 cX< <9,<*/ f3%&g [Z  %1*5. !,=g,<#?9 LQ&B< @*N#O  }f3%&g ,<*/ DT# O

<"W %B9=ZD% 9 L'D ~w=-P/ ,*' : *>?D%t*�?9 z5#*B*F3 <"4 8*Z; ,<*/ ,=>?2  *5 9,H*'=n *BD t=/ S^,< LQ
B9=Z"U c)9 $%1 LTR*5#<"' O O#B%#/ c5"1 *D 9�j ,<*/ f3%&g L53 I.  

"pAq;% a): 

/0;A F1;"r( : 

d(  %&nf3%&g ,<*/4 =X *T>M?4  
h( 8*Z f3%&g 3<;  
o(  <9%P!H*'=n *B4 $%1 LTR*5 t=/  
v( <3< $*zT)<4 92 <3< <9=/*5 9"-B  
{(  ��W )�^ ��W(  

 L)*/f3%&g ,<*/4 3 $<"' �*KT?9 9, 3<f3%&g 8*Z; <Y? 9,D/ S^ x#,3*D,<*/ f3%&g "B 29 O4 
D xH*'=n 9"-B$ V13 S9=F ,=>?2 *5#3 LT19<"5 2*5 $" 3< [Z9<,< f3%&g 8*Z; / ,9"X#B%#O .  29 [>X
9D L) "B L5 ,*' :f3%&g ,<*/4 / ��W#?Y# OB3 %?=1 =5 OB L' OQD%D6Q? 9, "z%& . 9"54  29 t3< ,*5

X3%&g*04 ,<*/4 3<f3%&g ,<*/4 =X4  t9%'"B29 "!D xH*'=n 9"-B LT19<"5 $V1*5#3<"B L5 LTM5 $" 
f3%&g /#B%#O 9"534  t=) ,*5D xH*'=n "B 29f3%&g *B ,=>?2 L5 [W $<"W3 [M\ *5 9"-B4 %FD %D *

*B f3%&g4 %FD/ LR*+9 %#&Q#O . L) 29 �X93,<f3%&g ,<*/4 3<gf3%& %FDc)9 $%1 LTR"W %.  S3%5
9D*B,<*/ LQ& 2 9,DP+ <*#1*5 $<"' �#O *F4 H*'=n *B4  �)=! 9, $%1 LT19<"5H*'=n *B4  LTR*5 t=/

/ "U  $%1#*-&D O. 

ao3o 4p-@&  W#$"Q n;1;JP: 

,*05 [�R,< P-F# cf3%&g pP53 LTR, w*5;  :TZ*) L5 ]3"1 *B L�X3%&g 29L?*Z *B4  LQ7/ e/
%D*-? . 9 29 [>XD LQ&L?*Z *B4 ?%5 LQ7/#5*#*D?*5,<*/ LQ7/ %#-; P-F29# cf3%&g  29f3%&g  $%1 �,*Z

<Y?,<3DQ; "5 S*T),=>?2 3,4  LZ*1D/ cZ,< L&! *; 6?#%&  .9,<D ,9<,=>?2 �X=/ :D8*Z L�X3%&g x; 
 %&n LR*+9 L5H*'=n $%1 LTZ3< t=/ 9,  [Z9<f3%&g *B ,=>?2 %P53 $<9< ,9"X4  "5 L',34  cZ,<
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 gd+CM :O5O `4$4 hT-* gF/$5T :Oi45N+/ j8@Ia ;4  

d. f3%&g L5 �X=/ L5 S<9%? LN>r 
h. ,*05 [�R ,< f3%&g L5 t=/ LX,3 S<9%? 
o.  f3%&g ,< [M\ S%1 O' 
v. <,9< <*D2 eP#>r Ln=n L5 LX�\ L' [M\ ,=>?2 <9�?. 
{. e-#7X9 H9"#m! 
�. i,9< ,=>?2 C3,  

 P%,% +3c[;d>e a9 /I-A P%"c K%/*J n;1; .s[;d>e,"9 /I( F)5; FgO: 

[>X ,9<,=>?2  [N?3 [-G 29f3%&g *5 *BD ~�>X %  "E? 29 9, LN�&/ �")W3 [WI#j3 c\9,23 $*#$" 
"5 ), ; %D*-? 3 %P5f3%&g 9"5 $<*/^ 9, *B4 [-G 5%&Q . *B ,*'4 9"5 L'4  S<"' $<*/^X3%&g t*�?9 *0

H,*>\ %B< c)9 29:  

d. *B L�X3%&g t*-!  29 9,H*'=n /"U#&Q#O.  
h. ,< X3%&g*0 9, /*5# �DL5 L-M! *  L?%5f3%&g Q.// O#&Q# O.  
o. /*-! L5 c'"G 29 [>X;  L�X3%&gD<3< L/< x4 / <3<#B%#O.  
v. ,<D"!=/ L5 LTM5 9,*B L� W,*5#"4 /#&Q#O.  
{. 9"54 W,*5#"4 "!=/ *5 *5D%1*5 �*TR^ �3"j 29 %P5 %.  
�. *TR^ ]=7r 29 [>X �X3%&g *0"!=/ 29 9, 8*Z; /#*-&DO.  
�. X< $<Y?*U 29 %P5# LNf3%&g *BD LQ F,<*4 %FD ,9"NT)9 %D,< %?9 LTR*D*B L�4 / 2*5 9,*0?^#*-&#DO. 
 . %1*>#/ t2w ,=D9,< 3 ,3"U ,=>?2 <=Z cER*./ i9"5 J' c)<3 i,9< ,=>?2 $�'.  

P%6 a)4p: ,<  3 �)939*B L�X3%&g ,*05 "Z9394 ? L'#B L5 q>r *0?^ L5 %?,9< S<2 LN>r L5 2*9"- i
/ LR*+9 $%1 LTR*5 t=/#*-&#DO.  

>M,3B0/&: 7-\,<#W L�5 H*#"4 \=&�/;  IP+3 S<9< c5"13 S<9< t=/#*5 9,9=B cDU %#5 J#&; 
*-?#D29 *! O  H*V7! @*-TG9,< *B,=>?2f3%&g W =7F#"4 <<"W 19 c5"1 S<9< 29 <") i9=B ,< I �*&T

OD2,=#/.  

#c/S 13456&: DQn=' L>PF xe 3*G L'4 D?3 x#'3<*! O#*5 9"-B ,=>?2 =7D LQ7/ x5 %1*5t*&  ,=>?2
T'*U; <<"z#/ <*D.  

"p; FQ K%"QAW#$"Q K%"Q a):  9"54 9D,< =7F,< ,*' :D *B L�X3%&g 293"U L�D3,"5 x7! x4 
/ ,9=) *0?^#&Q# OD/ (�? *#&Q#*B ,=>?23 O4 "W,*' / [-G <=Z*5 [W $<"W L'# L5 <3,3 �X=/,< %&&Q

*U *B L�X3%&g4 / %&5 x7! S^ L5 *0?^ t=)#*-*! O#�  $<"Wx7! [Z9< *B %TR9. 9,9< [W $<"W4  ¡9=Z
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 P%"c q/t%,)AP%3g5/u?( [;d>e/I( @r-D: 9"54 9D3< ,*' :%&gf3 P+# L53 $<=-? �*KT?9 9, �
/ ��W $"�X %&n *0?^#?Y#%?=1 =5 OB *! O t*j<9 OB,< 9,*0?^ %P53)D*�Q(  $<"'IQ6!# [D xf3%&g 

/#B%#3 Of3%&g <D/ l�G 9, "z#*-&#DO.  

P%"c R1/t )%6%( P%"c( [;d>e/I: �.X �X=/,<; <=>-'34 %-B L5 *B,=>?2 %01D9"5 "z4  H,*j
/ S<"'#I%?3" 9"54 FW=7#"4 9 29D,< ,*' :D xn=' 9,*B293"U L�D/ <,=Z *#*-&#DO.  

,vt W#_/0 n;1( g_-"(: DU x#)^ "Q1 L?*-#9"-B 9, $%1 �*4 DU x#/9,^ *5 [M\ L?*-;  r=7K/
/#*-&#D-Z H,=�5 *! O#9=?*? S*? "4 ^,<D%.  

a?U* n1;"S; FGH 13456 %,C5 wse,:*-&#/ �*KT?9 9, eX3%&g xD S*T),=>?2 xD ,< L' OD
%1*5 "D2 H*#g=�Z i9,9<:  

d. %?Y5 J#? "T-'. 
h. %1*5 $<9%? eP#>r Ln=n. 
o. %1*5 $<9< t*�?9 �=Z 9, *B H*'=n eR*5 t=/. 
v.  JT#P-F [-G $*/ ,<3 %1*5 $%?9,�W �=Z 9, e?*TM/2 �9=Zd� %1*5 $%1 H*'=n. 
{. %1*5 $<9< i<*D2 [M\. 
�. %1*5 u9"/9 "59"5 ,< t3*N/. 

k "=0 ?=-H8 :EF/ l;8"R m$"*@J-C+/ m;8":  

d. e8*Z f3%&g 
h. c)9 $%1 LTR*5 t=/ $9"-B LQ#D*B H*'=n. 
o.  i<3< $*zT)< 

 H*'=n 3< 3 LQ7/ I OD,3*#/ 39 <Y? ,< 9, e8*Z f3%&g xD I OD<"' �*KT?9 S*T),=>?2 ,< LQ#X3%&g 29
 O#B%#/ @*NT?9 39 L5 9, LTM5 $"#V1 .>?2 c\*) xD 29 %P5 L' <=5 %B9=Z LQ7/ S3%5 ,<*/ ,=>?2 *B ,=

%&D*-&#/ i2*) LQ7/ L5 ]3"1 . i,<*/ i*B ,=>?2 29 9, f3%&g %&n <9%P! �D,*! S*-B 29 %P5 23, $<
 29 %P5 I O#B%#/ <%\ xD f3%&g "B L5 9, LQ7/ i*B L?*Z c\*) xD 29 %P5 3 OD"#z#/ e\=&�/ LF=n

 H%/ L53 %&D^ e/ *#?< L5 *B LQ7/ 23, 3<{  *!d� &&Q#/ i"#W cVF ez-B 23,% . i*B LQ7/ ,9< ,=>?2
<"#z5 C3, :D29 9, i<*D2 i*B e\=&�/ Ln=n %&?9=T#/ %B9=K5 "W93 %D*-&#/ �D=P! 9,<=Z "#U.  

II. P/#G9/! Fi$: 

*B,*'D*5 ,9< ,=>?2 LQD9,< %D2 ,9"X 29 %B< t*�?9 [�R :D/ "#%1*>:  

" R/c3o P%,% q3*; :"W9f3%&g ? *B#/ *0?^ L5 %?,9< t=/3 LN>r L5 2*#B%# *! O23,4 R*5 t=/ L'; 
,< <,9< <=F3 S*T),=>?2 9D,*' : / L/<9 9,; B<#O. 

" 01"9& [;d>e a)x>*1% /I-AdIM; FQ K%"Q "y5 6, .s :*5 ,9<,=>?2D5 �X9=/,< %#,*Q4 
X3%&g,< =7F,< %&' $%B*6/ 9,*0D,< L' %&' $*z? *0?^ L5 293"U L�DX< x#*B �>g,< LN *B"�\3 
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" FGH zM,%"9 ; Q FGH n;1-"(  :*)3D? <,=/ [#W [M\ 2*#"4 29 %?9 H,*>\ :?2 x8=U <,*'; 
D8=U L?*1 *?2 x;W [M\ *zT)< I#"4 LN>r I�"5 I 8*Z; If3%&g 8*Z;<3< $*zT)< I4 I t=/

C9"!  3D�^ [�) x. 9 29 _U ,9< ,=>?2D*)3 LQ&D x-' L5 I<"' $<*/^ 9, t2w [D L5 "W,*' x
 ¢9")f3%&g 9"5 *B4 / [M\ c19<"5#<3" .<3< x-' L54 }H*'=n *B4 w*5�;  <3< 9, q>r

/#*B,=>?2 �"5*53 %B%4 3,4 H*'=n / 9,#0?^3 %?*QT 9,*DQ; < 29 _UD"z4  [Z9<,<f3%&g 
8*Z; /#z�<,9 3n9"' �)=! %P5; W [M\ f*r9 L5#"4 / [-G#*-&D%. 

"  ,"MAQ FGH ./p, m-"( : *5 f*r9D5*/ %# :o{  *!o  */"W H,9"G LF,< *B x8=U3 }%1*54 
H*'=n  9,*BDQ; < 29 _UD"z4 ?2 x8=U <,*'*5; /#19"T# O .DQ; < 29 _UD"z4 ^,< 9,*0?  [Z9<
1*/#W [M\ :#"4 /#�z,9D[M\3 O H*'=n 9,  / �9"KT)9#&Q#O .*B [M\4  [Z9< 9, $%1 �9"KT)9
D=! �>&/ x,4 DR*g *; / ,9"X#B%#*B l"y,< 9, *0?^3 <=1 l*g �/*' *! O4 D' x#=7�;? I# O
'#=74 /"W $*�&U3 %g3<3; -B £Mn"5 *5 9"D8 *#%&5 LTM5 [>4 /#*&#DO. H*'=n *BDW [M\ LQ#"4 
$%1  Ic)9  L5 $,*53< 9,*0?^f3%&g / "5*B#?9<"z#*B [M\ *! O4 X*5;  $%?*/*B L?*Z "D2  �*U 9,
*-?D93 %D".! �\*5 ,*' :D9"5 *B,=>?2 x4 , OK!DY4 L7>&) $*/ ,< /#%?=6. 

  

  

PJ {,3_; FGH 
o FGH-|zG 

*/ [M\DP; 1#"D,3^ �-F [M\ S9,=>?2 �)=! *07W %0129 L' c)9 �*&>Mn3 :4 /; <=1. 
? ,=>?2 ]=R%/ [M\ t<"/ L/*\ ,=�! l�Z"5#)3 L5 9, %01 ,=>?2 LQ75 cM#3,29 S*B<3 t=r"Z L74 

,3^ �-F *07W4 M' L53#7M\ L;  [Z9<,<3 $<9< @*NT?9 <,9< ,9"X J-Q1 [Z9<,< L'*B L?*Z4  L1=W J1
94 *B H*'=n  9,/=/; / ,*>?9 cX=/ ,=�5#%&Q. 3 L' (1 t*z&B4 8< L5#,*! [DQ;  �3"Z L5 ,<*X
29f3%&g ?#*)*5 $9"-B cMD [Z9< 29 9, S^ *B,=>?2 "*B L?*Z %&n *53 LT19<"5DP75 ,*5 :#53  S%# S<9< S3"

7j 9, %013 LTR"W 9, J5^# S<"' LR*+9 *53 $<"' �9Y?9D%>! *B OD/ [M\ L5 [;  *-?D%.  

 29 [M\'"!#5 (# 29 Jh� %&X  ]=?  I   3 ]=?DT/*#: I dd ?%P/ $<*/ ]=?; I d� /9 ]=?#)9 =&#% I 
%&nD ]=? :OD9Y?9 < LTZ*&1*? <9=/3DQ6! "z#c)9 $%1 [. PH     S^{/{ -v  3 $<=5 -B9,<# [M\ ,=>?2 c
-B#_5 : c)9 ?^"X ,< @*PT/ %?39%Z L'OD"Q $,=)  [M\ ,=>?2 t*&5 ¡=�K/)[.? (R @2*? c)9 $<=/"
5293#?<,=Z t*-! :# *0 I/*1^#?%#*0 ?<,=Z S9=&\ L5 9, [M\ �NR; R"P/ JK5*V1;  $<=/"R3 $<"')f+ :

n-I#o pqp-rJ (9"5 S^,< L'4  $%1 $<9< ,9"X *V1 t<"/)^ [.? $,=)D L�¤ ( .9D? :#-B9 c0F L5 "z/ cM# c
<9=/ ¡9=Z34 c)9 $%1 $<*0? [M\ S3,< ,< L' .  

,vt n61,X&  {,3_;,;%X& FGH: 

=N! �\*5 [M\DP+ H�p\ c# x-' L53 $%1 (7X �OD9Y?9 5"n S^ ,< <=F=/; *B4  (7X l9"r9
529 9,#/ :; <"5. -B L5#8< :#53 S*W<,=K8*) L5 S^ l"�/ [#>7X S9,*-; g=!#/ L#<<"z. =N!,< [M\D c

)3 LER*G#9 OTMD&-; 9=X3 S%54 ?*-MF; 3 <=>0539%!4 M5#,*4 TG9,*? 29;  *B)Z2zTZ=)3 *0-; *B (
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*/ ,=6',< L' L?*V)*T/ 8=! [M\ L'#%4 53 <"R L5"�.&/ S^; E?# L>&F L5 *0&T? c)9 "93<;D  S^
9�j l"�/ "E? 29 LQ75 c)9 $%6? LF=!4 V�8 O' <,=/ OB; XLTR"W ,9" 93 c)9D%?39%Z c-P? :4 

%B3D?*-)^ L; TG9, L5 L'; /; S9=! 8=! 9, S^#TZ9,<3 %#B ,*-PX93 C2,92=&B <9< ,9"X S*z; 5 9,<=Z# :
*)D9�j <9=/ "4 ? c)< L5#5 LF=! t%\ (F=/3 $<,3*#<"W S^ L5 t<"/ "T6D,=r L5 c)9 $%D OB 2=&B LQ

*B%&X3 *B *5"/4 \=&�/; 9 L5 9,D9�j :4 T605; '93�#G "#"!"5 "E?"B 29 L' H*4 z-6n3 2*T-/#"4 
<9=/ L-B L5 c>M? 9�j;D '9,=Z3; "!"5 <,9<3 LT19<4 /; 7g9 [7\ L' %&B<; 9Y/ 29 cZ*&1 t%\ S^D *

*012,934 PX93; / [M\#%1*>.  

$"i* %1,3*] FGH: 

DQ; "T05 29D*0B9, :4 / c5"1 H,=g L5 [M\ 29 (M�8<3 �=7�/ $<*VT)9; M5 C3, L' %1*5# ,*
5=Z; 9"54 ") ��F3 OpBD/ S^ �; <9"R9 $<9< S*6? L5"�! %1*5D,9%N/ 23, "B (!"/ ,=r L5 LQ4 

/ l"�/ [M\#*-&D9,9<3 "T-8*) %4 ?w=r "-\; "!4 S%1�T>/"59"5,<3 I%&TMB  L5+"/9 29 *0D&-; 
5#"T64 %?,9<,=Z"5 .  

@*-/B 1/( FGH }/8#5,: 

B. ?)T sA;: 9 (MG"5 [M\D L5 q7PT/ LQ&%'n *P>r3 LN�&/ t9; 7W; c)9 H3*VT/ Jz?, %1*5. 
L&/9< cP)3 *0z?,4 "N! [M\DV) 29 *>#*5"0' I<,2 ]9=?9 L5 %;D ),9=�?4( N\#*/ qD Y/"X L5 [

TG3; 9 $=0X4 mT/#9 L-B c)9 "D*B [M\ *0&4 >r3 �=Z#P; %01 k?, "r*Z L5 */9 %&TMB4  L'
�m! S^ 29 ,=>?2Dc)9 H3*VT/ S*6z?, c)9 $<"' L  _U L59D,3*5 :/ LTVW#?9=T#O  [M\ L'>r#P; 

!#X, [M\ c)9 �7j c)9 k?, $"#7j [M\ Ic)9 %5 q#c)9 �=Z � .9D*B,3*5 OB :4  c)9 �7j
*5 L'D<=1 ��g9 %. 

D. ?)T UtFu:  X,# qD7j *#zTM5 [M\ S<=5 �;  L5h <,9< [/*\ : 398#/ [/*\ :#5^ S9Y;  }[M\,<
<3D"z4 ./ H,9"G LF,<#�; < [M\ L'<,9< ,9"X S^,.  
G. @R=?)T `40 v"EJ 1@: %UD �8*Z*5 S^ L�59,3 [M\ S<2 �"Q1 $%D L5 [M\ S<=5 �8*Z*? *

w*5 %g,< "r*Z4 %&X <9=/4 ) h %%&X <9=/4  3d  %�^ ( �X93,< <,9< L'D %/*F $<*/ x
9"1 c.! L' c)9D*/ H,=g L5 ¡*Z �D-B L5 <,9< ,9"X �#8< :#9 �./ L5 [D9"1 LQ&D �

"R �=7�/9 <=1 OB9Dm! :##R "#YDQ; %UD/ ,9%#<=6 .&�-B3# <=F3 :-D9Y?9*B L?9< I*04  I$<"W
c)9 "��/ [M\ S<2 �"Q1 c\"),< Ic5=r, I*/") It=/ H9,b.  

*5 @*G"B L5D?<,< L' cM?9< %#7M\ *; ?#< L' cMD "D9 <=6? cV) S%?*/ "�9"5 <32 *Dm! :## "[Q1 
9 S3%5D�*! LQ&#"4 ',<#V#5 LT19< [M\ c%U %1*D/ %; ^DM5,< *&-+ %#,*4 F"! *B,=6'29#/ �# L' %&B%

*-? l"�/ $<2 �"Q1 [M\D8< [M\ �"Q1 %&#7; >7N!"5; D>r *#P; ? S^ S<=5#*B [M\ L-B3 cM4 
< �8*ZD "D/ �"Q1 <32 *#%&?Y.9 L5 LF=!*5 @*G"B,<DK6! L' :#? :Q-/ S*)^ L5 [M\ ¡=7Z �# cM
*5 *-TGD*/2^,< 9, [M\ %DTP/ $*z6*/2^ ">D*5 �=Z [M\3 <=-? JDB $<=5 [W ¥6&/ 29 %#?3YR9 L?=z�;  L5

%1*5 $%6? LR*+9 S^.  
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 `4"2 w=-/ :>="M)v"EJ `4"2 ?! (?)T : c6! [Z9< ,< 9, $<2 �"Q1 i*B [M\ i*B l"y
$<9< ,9"X C=n �^ <<"z? [!=5 [Z9< �^ L' <=1 r*#TG9 e83 O#B%#/ Lr=j �^ c6! [Z9< 9"?^ 3  I

 LQD,=rJ!^  H%/ L5 3 %1*5 :13, �^ c6! "D2 ,<d� %&' [m7j C=F �^ LN#X< . H*#7-\ :D9 29 %P5
OD,9%#-0z? xD,*!3 @%TP/ I x6Z i*F ,<3 OD,3*#/ S3"#5 c6! 29 9, [M\ i*B [!=5.  

III. /S Fi$-A~)P,~_( : 

*B,*'4 *5 ,9<,=>?2 L'D9,< %D2 ,9"X 29 %B< t*�?9 [�R :D/ "#%1*>:  

" :* -Q ;5CA0 `4$4 x52 A-c)/0 y$5L `@A$;z9 ?{/[: 9"54 9D ,9<,=>?2 ,*' :f3%&g  29 9,*B
&/N L�#D*5 L' [./ L5 f�D %f3%&g ?*TM/2 �9=Z *B; / [-G %&?9,Yz5 9,#*-&D%. 

" ;-. ;-CA$;4 -bAo `4"2 ;-CA$8 -Q :>CM %cJ$4"*=KIL8 K: 3, 29 *B LN>r4  LT19<"5 *B ,=>?2
*5 9, *0?^3H*'=n *B4 =/3 $%1 LTR*5*B t4 U H,=�5 ,*>?9,< f,3# @*) ,*05,< *! L' $<9<,9"X [

^DW ,9"X *B ,=>?2 <%�/ $<*VT)9 <,=/ $%&#<". 

 P%"c K%/*J.;d>e ,"9 /B( 5/#G*6 },3_&:  

" L< V"cI2+$^u 1"S :9"54 ,�W?*TM/2 �9=Z S%?9; 9 ,<D5*! $<�B LN�&/ :#' cM#7? [M\ =# 2*
<=>-' H,=g,< c)9 *5I,9<,=>?2D=>?2 %�m! 9,*B,D%&' L.9"54 9DU3<I,9<,=>?2 ,*' :# "Q1 L?*-

3DU x#L?*-)$29%?9(  L5 I$<"' r=7K/ �^f3%&g  *B ,=>?2*! %B%5 *BZb#$" 9 L' %&'D :Zb#$" 
9�j4 *5D9 I<=6? C"! S*TM/2 ,< L' <%&>5 9,*0?^,< *B,=>?23 $%1 ,*>?9 *B $"�G,< %D 9, ,*' :
*5D939,< %D*U [#D<9< t*�?9 Y. 

gE P%"c �R/c3o /B( $/r,&: 

7'# LH*'=n *B4  $<"6R c8*G L5 9, ,=>?23 $%?*�Mn OB L5 k&6X 9, %?9 $<"' @*m19 *B,=>?2 L'
/,<#,3*D3 OH*'=n *B4 *pR c-MX3 $<"' �-F 9, c)9 $<"Q? @*m19 S^,< ,=>?2 L'4 8*Z; f3%&g  9,

 �)=!D :!,*' xD/ 9=) LTK! *#&Q#*pR S^3 O4 8*Z;  �)=! 9,=nH*' *B4 f3%&g / "U#*-&#DO. ,<3
f3%&g / 9,#%&>DO.  %D*5 9, f3%&g LQ7/ S<=>? H,=g ,< I %1*5 LT19< <=F3 f3%&g "B ,< %D*5 LQ7/

 i"#W cVF OD9 $<9< C,3"U LQD9 LQ7/*5 L' <,9%? <=F3 i"? ,=>?2 S9YZ [D939 ,< L'9"D2 I O#&' t*j<9
%&'.  

Q,3B-"( 1% �0/>*.;d>e: 

 9, [M\ ,=>?25 29 c5=r,#/ :#5 29 9, [M\ ,=>?2 */") }<">#-? :#9"5 }<">4 9D9=B LQ&4  [Z9<
f3%&g >P!#w*5 IS*TM/2,< <=1 L4  LR�/DT?*) L) $29%?9 L5 �9,=) x; 3,"5"T/4 / t*�?9 LR�/#B%# O
9=B *!4  29 c5=r,3 $<=8^f3%&g <=1 �,*Z.  %1*>#/ i,*>F9 93,93 L&' L5 c>M? f3%&g i39%!.  

IV. P/#G*6 Fi$: 

*B,*'4 *5 ,9<,=>?2 L'D9,< %D2 ,9"X 29 %B< t*�?9 [�R :D/ "#%1*>:  

X3%&g*F,<9, *04 G29,3< L5 ()*&/#/9%g3") I H*?9=; ,9�WDO9,< IDB H%/ :#7-\ L?=W �# H*
,9< ,=>?24 <2*53D-? t*�?9 %#B%#&P/ L5 O; PX93; ?*TM/2 �9=Z L-7'; *\, 9,D/ c#*-&#D L' �X=/,< O

 l"5/#,< L5 �*TR^ LP19 "W9 I<,*>D"R *B ,=>?2 <,=K5 *B293"U L�D9 "QR 3 $<,=Z (D c)9 t"W9=B LQ&



  

  

  

 q;% 789- ,"*, �  13456FGH 

53ZHdr& /B :?=V\ %+; *5 L' cX3 ,*' �X=/,< �X93,< *B+"// <,=Z"5 *0#*-&#D*5 OD*)3 %D [
?=V\ %+ 9,*B c)<3,*'; &'#j,< O#9 "DW<=8^ H,=g :; *B L�X3%&g L5 9,4 <D/ @*NT?9 "z#B%#O .

O#�*-&#/ e?=m\ %+ 2=/"#U ¢9"n �)=! 9, L&0' i*B H*'=n 3 *B LN>r I*B f3%&g  *B �3"Q/ ~�/*' *!
%?3"5 :#5 29 H,9"G �)=! *B ¦,*X3.  

?=V\ %+; MN! c-MX3%5 *B#/ O#%?=6:  

" zf=E[ :*/"W IJ!^ %&?*/4 �*TR^ LP193 x6Z.  

  

 

" 2+&+-8S: MN! c-MX3%5 L'#/ O#<=6:   
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d. */D �:@=/"R3 @39� �^ %&?*/     
h. 2*W4 :%89 %&?*/D*0D/,=R %# x–T)9#)9 x#%. 
o. i9"5 %#)9 x#T)9  i*B ,=>?2 L' $%1 cR*5 i*B H*'=n e?=V\ %+

O#&Q#/ e?=V\ %+ S^ �)=! %1*5 $<"' 3,*U S^ i3"5 L' */3Y? �D"/. 

  

  

 Kd>>c dH/G* F*,3H�,"*, FGH13456 

c8*G ,< ,9< ,=>?2  e?=V\ %+
2=/"#U ¢9"n *5 

 e?=V\ %+  c8*G ,< ,9< ,=>?2
  %1*>#/ @39� �^ *5 <=Z c)<  

a*d)*: 

 t*-! %&?*/ L5 [M\ ,=>?2/ L7-G c.! $%?2 H9<=F=/#*053"Q  I3D *B �3"3 *B L&' I n,*X;  ,9"X
/#z#%?" 9"534 U#W J#"4 *5 S^ 29D*B,=T'*R %4  $%&&' %\*M/u"/ *\, 9,D<"' c.  

 ?/-TH-IJ$5Q[: ".! 9,*B,=>?2 L' �X=/,<D/ x#&Q#, OK! *B LQ7/ L' ODY4 5 9,# OK! "W93 %&' "T6
,DY4 2D,< <*f3%&g 3, ,=>?2 L' c-MX S^3 $%/^,< L1=Z H,=�5 *B ,=>?2 <=1 <")9=B %1*54  *0?^

53 $<,=Z */") %&TM?#/ ,*-# %?=6D S^ :TR*5 29 $%/^ */") S=n }%R*>5 *! $<9<,=>?2 �)3,< 9, f,3 t=/ *



 ?/-T $^u: �3 [W $<"W3 [M\ S9%NR H,=g,<DP+ *B,=>?2 L?*B*1 L7#, OK!3 $%1 �DY4 / O'# <=6
&n OB3#!3"U <=>-' "�9,< *B,=>?2 :# H�-G c.! :u"/ *B4 3D)3"; /3#53"Q; :�*U3,9 �=8 %&?*/; 
j3#$" / ,9"X#z#%?".  

;$4;5CA0 l8;S: <2*5 "�9,< ,9<,=>?2D %f3%&g *B4 7-\3 $<=8^#Q-' S<"' t*j<9 H*;  ¦='3 S<9<
W<=8^ S<9<; *B S*T),=>?23 <,=Z S*T),=>?2,< 9,4 <D/ x-' S9"z#%&Q .  

|;$ ?/-T[  : pP5; *B <9�? 294 pP5 L5 c>M? ,=>?2;  29u"/ P+3 �*MG *B#/ �#9 L' %&1*>D ,*' :
5 �\*5# S%1,*-f3%&g / *B#&�-B3 %?=6#/*R :#/ �\*5 *B,=>?2 S%1 [# �=Z *B ,=>?2 L' <<"z ,*'

/ S^ L5 L' %&Q?#=zD/*R %#S%1 [.pP5; *B <9�? 294 ?2n=n [M\ ,=>>r L#P; 2D/ <*# %&B%*5 L'D9 %D :
=P! 9, *B LQ7/D<"' �.  

?/-T X-*[ ;4 -Q 1@A-/j8@Ia:  "�9,<39%!4 *B4 '#-#*4 W<=8^3; / �\*5 c\9,23 9=B# <9=/ L' <<"z
 L5 "p/f3%&g P+3 $<"' $<=8^ S*/2 ,3"/ L5 9,*B,=>?23 $%1 [-G#/ �#&Q% . LD3<9 i*D*N5 :-+ ,<

9%! i9"5 L' i3*#-#' i*B <,9�z#/ $%?*/ eX*5 t=/ [Z9< ,< *0?^ 29 epP5 L' <=6#/ $<*VT)9 *B f3%&g i3
<=6#/ [M\ ,=>?2 c/3*N/3 c#/=-M/ �\*5 3 $%1 �-F t=/ [Z9< ,< *D*N5 :D9 L'.  

�"* "*J �3=A/?(: 

"d.=]: u"/ =�K/V1 ¡#*B $"LTM5 i /#M5 L' %1*>#,*) ,*4   c)9 �*?"�Z3.  

        

 ?/-T}"/ : *\ [/u"/ /# �3"Qpenibacillus larvae subsp  /#9 L' %1*>D/ :# H,=g L5 �3"Q,=�)9 
/,<#*D L'%,=�)9 ?w=r H%/ *B; >r,<#/ cP#%?*-.) 3%g H,9"G *5 L'; 5 29 LF,<#/ :#<3".  

;-NcA$ }"/  ?L$4;4j8@Ia: *B ,=>?2 �)=!4 *B ,=>?23 *B $"�G $%&&' �*U4 / $%&B<9�j# *B �3"Q
3,=�)9*B *) L5D*B,=>?2 "4 f3%&g / @*NT?9#%5*.  

;-NcA$ }"/  ~;-L;4j8@Ia: *B ,=>?2 �)=!4 "W,*'4 5#?3";  [Z9<,< $*>T19 L'f3%&g <D "z
/#&�-B3 %?3"#*B ,=>?2 :4  L5 93,3 �"F3 I,9=Z t=/ t"'3 "?X3%&g*04 <DU @*NT?9 "z#/9%#*-&D %

 *5 ,*' "�9,< OB,9<,=>?23f3%&g  L5 $<=8^f3%&g *B4 <DW<=8^ "z; / @*NT?9 9,#%B%.  f3%&g S<9< ¦='
%&Q#/ $<=8^ 9, "zD< qr*&/ "zD< qr*&/ OB"zD< i*B *F L5 *B.  

sHA 2�"*: 

<"W=W �=n JD*/2^ %1*>#/ e�*QD"/9 �=8 u"/ L5 �T>/ LTM5 i*B $"#V1.  
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" V1 S<=5 OE&/ t*?#Y/ [Q1 L5 *B $"D x  
" =54 ,*�? £Mn4  )� ,DJ (  
" V1 k?,#*B $"4 =0X LTM54 */ k?,"UD! L5 [#W"; / $%1 �9,=)3#%1*>  
" V1#*B $"4 W<=8^ L'; %1D�Mn *B $"�G L!,<3 $%1 x6Z3 $<"/ LT19< %#29 L' =7-/ L' $% 7/# S=

,=�)9 /#%1*>.  
" */2^#D">' �=n JD c :D">' �=n xD"/ $"�G [Z9<,< 9, cD/3"R �#&Q#/ 9, 393 O#6Q# } O

5 J' "W9#*D"/9 �=8 S^ %D*Q4 /#%1*> ."/9 �=8 ,<D�*Q; 1 �NRV#*B $"4 5 LTM5#/ ,*-#%?=6.  

8$@.S  }"/: 7'# LX3%&g*04 W<=8^ L'; %1 *0?^D/ %#/*-! I%1*>; / �-F 9"?^#&Q#3 OH*'=n *B4  9,*0?^
/ *B ,=>?2*5 9"-B#?92=M# LN53 OX3%&g*04  9, O8*)93<4 )M'39; "T!7Q)9#: {�� 7/; /"W;  (9"54  "B

f3%&g /"Q1 �)=!#3,"5 $<"' r=7K/ $%1 $%4 H*'=n / *B; 1*U#93 ODR L5 ,*5 L) 9,,*' : cVB L7g*
/ ,9"Q! 23,#&Q#O .9"54 39%!4 *>?DW [M\ [�R,< %#"4 B< t*�?9#2 ODX*5 L5 $<=8^ *B [M\ 9";  $%?*/93< 

/#<=6.  

-X8= ::.*5D*)3 ,9<,=>?2 %D?=V\ %+ �/*' 9, <=Z c)<3 I,*' [; ^ @*),< 9,*B LQ7/ 3 $<"'D=P! $%&D �
*-?D%. t*-! f3%&g *B4 8*Z; ?=V\ %+ 9,; %&&'.  

�"* /S;1, �3=&A: 

"d.= ]}"/: V1 ¡=�K/ u"/#*B $"2*5 i /#%1*> . 9Du"/ : ,*)4  $<=59") L'D 29 "T-' S^ c
"/9 �=8D*Q4 /#%1*>.  
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?/-T}"/: /#*B �3"Q4 / �7TK/# 29 %?9 H,*>\ L' %1*>:Melissococcus plutoniuns   3Bacillus alvei    3
streptococcus faecalis  /# %1*>. / "B#9"-B �3"Q4 D/ x#< �3"QD9,9< "z4 g=�Z#YR H*DQ; /# %1*>

9 L'Dg=�Z :#=5 29 H,*>\ H*4 %&WDW%;=5 I4 %&!4 =5 S3%53.  
 ;-NcA$ }"/  ?L$4;4j8@Ia: *B ,=>?2 �)=!4 *B ,=>?23 *B $"�G $%&&' �*U4 / $%&B<9�j# *B �3"Q
3,=�)9*B *) L5D*B,=>?2 "4 f3%&g / @*NT?9#%5*.  

;-NcA$ }"/  ~;-L;4j8@Ia: *B ,=>?2 �)=!4 "W,*'4 5#?3";  [Z9<,< $*>T19 L'f3%&g <D "z
/#&�-B3 %?3"#*B ,=>?2 :4 �"F3 I,9=Z t=/ t"'3 "?  39 L5 93,X3%&g*04 <DU @*NT?9 "z#/9%#*-&D %

 *5 ,*' "�9,< OB,9<,=>?23f3%&g  L5 $<=8^f3%&g *B4 <DW<=8^ "z; / @*NT?9 9,#%B%.   

�"*: 

 c)9 $%D<"W e�*U3,9 �=8 L5 L' 2*5 i*B $"#V1.  

sHA 2



# =54 %&!4  
# =54 %&WDz;  
# =5 S3%5  
# V1#*B $"4 *U3,9 �=8 L5 2*54 / $<=8^#V1 L' <=6#Y/ [Q1 L5 $"D/,< x; ^D%.  
# P+3 3 l*V13 $%1 |,Y5 *B 3,w#m! �/*' $"�G [Z9<,< S^ c#/ "# %&Q.  
#  <,2 29 *B 3,w k?,/ k?,"U $=0X l"r L5# <3".   
# / $"�G L!,<3 $%1 cV) |"/ 29 _U *B3,w; %&�Mn. 
# 93,w4 ) k?, L5 $"�G L! ,< $<"/#/ ,< $*; ^D%.  

8$@.S }"/: 7'# LX3%&g*04 W<=8^ L'; %1 *0?^D/ %#/*-! I%1*>; H*'=n *B4  29 9, $<=8^f3%&g 
/3 $<=-? �,*Z#?92=M# OX3%&g*04 "/D *5 9, O8*) 3 �93<4 )M'39; 9"T!7Q)#: {�� 7/; /"W;  (9"54 

 "Bf3%&g /"Q1 �)=!#r=7K/ $%1 $% 3,"5 $<"'4 H*'=n / *B; 1*U#93 OD L7g*R L5 ,*5 L) 9,,*' :
/ ,9"Q! 23, cVB#&Q#O .9"54 39%!4 *>?DW [M\ [�R,< %#"4 B< t*�?9#2 ODX*5 L5 $<=8^ *B [M\ 9"; 

 $%?*/93< /#<=6. 

-X8= ::.*5D*)3 ,9<,=>?2 %D?=V\ %+ �/*' 9, <=Z c)<3 I,*' [; ^ @*),< 9,*B LQ7/ 3 $<"'D $%&
P!=D*-? �D%. <<"z#/ i39%! <=K5 <=Z u"/ :D9 %1*5 <*D2 [W $<"W LQ#Nr*&/ ,<.  

�"* o1/[& FGH13456:  

"d.=]: u"/ V1 ¡=�K/#/ *B $"#V13 *B 3,w S^,< L' %1*>#�W H,=g L5 $"; / cV)# L5 L' <=6
*B3,w *0?^4 �W; / OB#=zD%&.  

      

 ?/-T}"/: ,=�)9*B4  t*&5Ascosphera apis  IAscosphera  major 128 m   Ascosphera minor 65 m  /#%1*>.  
3,w%?9 LTKD, *B ,=>?2 f3%&g i3"6#U ,< L' e�' i9  

;-NcA$ }"/  ?L$4;4j8@Ia :*B,=>?2 �)=!4 "W,*' *B 3,w L'4 �W; 5 L5 9,#/ [-G S3"# I%&&Q
*5,=�)9*B *B 3,w L5 S<9< 9�j �X=/,<3 $<=5 �*-!,<4 <D/ $<=8^ 9, *0?^ "z#&�-B3 %&Q#*B ,=>?2 *5 :4 
<D3 $<=5 �*-!,< "z t*-!f3%&g 9 L5 9,D :u"/ / $<=8^#%&Q.   

;-NcA$ }"/  ~;-L;4j8@Ia :*B,=>?2 �)=!4 "W,*' *B ,=>?2 �)=! c6W2*5 $*>T19,<4 3 "?  H,*j
 S<"'f3%&g =>?2 �)=!*B ,4 <DS<9< ¦='3 ,3"U ,=>?23 "z f3%&g  *B.  

�T= (}"/: �W H,=�5 *B 3,w *B $"�G [Z9<,<; =7F,<3 $%1f3%&g ,<3D L�*B%MF 293"U4 
93,w4 �W; < �/*'D/ $%#<=6.  

-X8= : : 9 *5 $2,*>/ $9, *0&!D :u"/ U#W J#"4 /=-\; /; *5 ,9< ,=>?2 L' %1*5D9 29 *! %B< t*�?9 %D :
u"/ W =7F#"4 %&'."! O0/D29 c)9 H,*>\ *0?^ : :W9=B#"4 ,< ()*&/f3%&g,3< I4  29 S<"'
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�"* /*635: 

"d.=] :u"/ / §8*5 ,=>?2 ¡=�K/#9393 S*TM/2 "Z939,< L' %1*>DB*6/ ,*05 [/ $%# <=6,*)34 
/#%1*>.  

    

 ?/-T}"/: 9 [/*\D :u"/ D3"�G x4  t*&5Nosema apis    3Nosema ceranae 9 L'D :DL5 $"�G x 
 H,=g,=�)9 /,<#*D2 $<3, [Z9<,< L' %/ =-?3 %1, [M\ ,=>?#%&Q.  

*B f3%&g i3"6#U ,< §8*5 i*B ,=>?2 H*V7! 

;-NcA$ ;4 `oj8@Ia: *B,=>?2 �)=!4 "W,*' 5 L'* 9,=�)*B *B,=>?2 L5 $<=5 �*-!,<4 <D @*NT?9 "z
/#&�-B3 %B%# L5 *B ,=>?2 c6W2*5,< $*>T19,< :f3%&g *B4 <DS<"' H,*j I"z . ,=>?2,9< H*'=n 
*B4 9 29 9, $<=8^D :f3%&g  L5X3%&g*04 <D/ @*NT?9 "z#%B% . ,=>?2 i3,*U LQD9 $%&&' �*U i*B ,=>?2

<<"z#/ */3Y? ,=�) L5 $<=8^ I %B%#/ @*NT?9 S3"#5 L53 $<"' �-F 9, �D"/ i*B.  

�N.+ W}"/: 3,"54 H*'=n ,< =7F 3 *BD*B L7pR 293"U L�4 < �/*' [M\,=>?2D/ $%# <=6
&�-B3# =7F,< *B,=>?2 :f3%&g 3,4 ,<3 *B �7\D/ L)"U 293"U L�# %&?Y-?293"U L5 ,<*X3;  %&1*5
*B OQ134 / $<"' t,3 �/*' *0?^#%&1*>.  

8$@.S }"/: 9"54 "Bf3%&g h{ 7/; t"W =R/W *#7#: fumagilline  D *Fumadil B ?*5#8 O# c5"1 "T) ��?
"Q1 ��? I�^ ( L5 $<"' r=7K/f3%&g 5#/ ,*-#B%#9 OD H%/3 $<"' ,9"Q! LTVB,< ,*53< 9,,*' :39%!4 

D/ $*/ x#>%1*)$*/,< ,*5 c6B (  

-X8= :: *5 ,9<,=>?2D %X3%&gW9=B 9,*0#"4 ./ *! %B< t*�?9 ()*&/#T5=r, �; &�-B3 %&' O' 9,# :
B"U c5"1 S<9< 29 <") �X=/,<#*-?YD%.3H*'=n *B4  L5 $<=8^,=�)9 L5 9, */2=?X3%&g*04 <D%B%? "z .

^ @*) 9, LQ7/3D=P! $%&D*-? �D%.  
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�"* 1/c,A63:  

"d.=] :u"/ / §8*5 ,=>?2 ¡=�K/#9393 S*TM/2 "Z939,< L' %1*>D%B*6/ ,*05 [/ $#W93 3 <=6# "D *
,*)4 /#%1*>.  

         

 ?/-T}"/ : [/*\u"/ 7Z9< �"F;  [M\ ,=>?2Acarapis woodi   /# $<*/ "B L' %1*>Acarapis woodi  
, [Z9<,<D7g9 L; ) c-MX,< L'#/ [M\,=>?2 L&#1 *! ,*0n I%1*>/ OK! J# 23, $<Y?*U 29 %P5 L' <,9Yz

9 L'D*/ :DQ/ L5 ]3"13 $%1 §8*5 *B c#B S%# �-8=-)S=Z (/ [M\,=>?2#<=6 .  

;-NcA$ }"/ ;4j8@Ia: *B,=>?2 �)=!4 *B ,=>?2 L5 $<=8^4 c6W2*5,< $*>T19 3 O8*). *B,=>?24  "?
< LN�&/ L5 LN�&/ 29,9<,=>?23D*�5*F �)=! "z4 X3%&gc)9 *0.  

8$@.S: 9"54 39%!4 9D :u"/ 93< *B4 V7TK/; %X,<D*B ,=6',< "+*G @*G,< }c)9 $<=5 O4 U# LTR"6
3<93< 5#�=8=DQ; /#/ $<*VT)9 %&1*>#I%&&QDQ; "' t*&5D<3 @=T?*/ @*TMD"z4 )9 t*&5#/,=R %#x.9"54 
"Bf3%&g D"' <%\ xD3,"5 9, @=T?*/ @*TM4 H*'=n K>! *! LT19YW#<=1 "./ ,9"Q! ,*5 %&n3#<=6 .

9 S=nD :93<  S9"WD&P; X#/ c-#TG9"5 %1*>; U#-?9%#<=6 ."T05D9 ,*' :D 29 L' c)9 :%#)9 x#/,*R  $<*VT)9
<=1 LQD,=r I ,9%N/o� 7/;  t"W %#)9 x#/,*R�{ %,*5 L) L5 3, cVB L7g*R<<"W i39%! 2.  

-X8= :: *5 ,9< ,=>?2D %X3%&g*F,< 9,*04 ?9,YW S*TM/2 �9=Z; W �*TR^#Yz5 " <,9D&P; *F,<4  <,9Yz5
W �*TR^ L'#%1*5 " .*B $,<,<34 *) qr*&/3 k&!D9 %B%? ,9"X ,9< LD :u"/ *B S*TM/2,< w=-P/4 

?w=r; 5#<"W $%B*6/ "T6D c)9 $%.  

�"* ,;1,; }"E: 

"d.=]: 9D :u"/ V1 ¡=�K/#/ §8*5 ,=>?23 *B $"# %1*>L' cD9") 9D :L&' ?< t*-!,<# $%1 $%&'9"U *
9 L' c)9B 2#3,w �-8=-$"#V1 I 9 3 �m! §8*5,=>?2D/ L#%&Q.  

%1*>#/ S=Z S%#Q/3 iYD"-K! @=m6/ L' %#&Q/ $%B*6/ 9, 2=D,*'9 i*B L&' [M\ ,=>?2 eMV&! i*B 9"�/ [Z9< ,< 
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 ?/-T}"/  :*/D cVarroa destructor A., T, 2000 9 $<*/ L'D [/*\ �X93,< [z?9 :u"/ /#%1*> . H,*MZ L'
/ <,93 *B,=>?2 L5#%&Q.  

1/!A; a�81/N#5, ,A W�"* 1% 5%-/ : 

 839#9 ,*5 :D :u"/  �)=!E. Jacobson    <,93<9YF,< S=MU=QFD?3%?9 ,=6',< 93*F $"#YD @*),< *
d¤�v 3,"54 U^ ,=>?2#%?9 _D">R *QD<"W $%B*6/ �=MD @*),< %d¤v  839 9, 93,93 �"F# ,*5 :

*! ,=6',<D3,"5 %&74 7B9 [M\ ,=>?2;  )U^#7/ _; R#9" (<"W $%B*6/D*B @*),<3 %4  ,=6' ,< %P5
)3,#n3 L# : @*),<d¤{   @*),<3d¤�o B,<k?* x?*'  LB<,<3d¤ � *B,=6',<4 *U3,94 <D $%
%1 .9 S*/2 ,3"-53D :u"/ <`&U , /2 $"' $,*X#%1 $%&'9"U :..9D :u"/ )�"F (939,<D 93,93 t*&5 [

?=) �=QF; ,9YW t*?4 <=5 $%1.9D :u"/ ,=>?2)U^#) _#*?9" (*B ,=6',< L'4  S*T)3%&B3 S*TM?*mR9
/#%1*>.  LB<,<d¤{� /#<�4 %?<=5 $<=8^ @*),< L' }h��� /#<�4 *X^ �)=!4  29 L' :/3"! 3 S=),%?9

?� "E?#T#Q; ),"5; 3,"5 L' L?=W L' %?<=-? $%B*6/ %14 / [M\ ,=>?2#3"5 L' L?=W3 %1*>4  ,=>?2
)U^#) _#*?9" (/#�=8=R,=/ "E? 29 I%1*>4 D"B*y [Q1 *4 <,9< f"R. 9"?^ L'Varroa destructor W t*?�,94 

%?<"'.  

  

O P,1;%- R/:  

 G S9,3<#H* 5#�=8=4 / [M\ ,=>?2 %&?*/ L5 93,93#<,9< L7G"/ ,*0n L' %1*> :d OK! I   h I3,w   o 
�-?   3  v §8*5. 9393,4 !%/29%P5 3 $%1 $"�G <,93 [M\ ,=>?2 3,w $"�G S%1 LTM5 29 [>X $<*/; 

,9YW OK! L5 ]3"1 %P5 c\*) c�1*! [0n4 /#839 L' %&Q#"' x! S^ OK! :?32=/3; /# L' %1*>
/"?#/ @=r 23, cVB J?%1 §8*5 H%/ L' <=6# %6Q.?32=/3"' S9 L'; /#%1*> . $<*/ 3,93 cVB *! 3<
/# %?9=TD%&' $<=8^ 9, 3,w x .V1,< L'# $""W,*' / $<*/ 93,93 OK! J1*! `&U <3%G#V1,<3 <,9Yz# $"

9 L' c6B*! J1 "? ,=>?2D/ ,9%N/ :#5 *! %?9=T#"5 OK! L?3 cM%).  

9"54 S%1 §8*5 393,94  $<*/ �.h 9"53 23,4  S%1 §8*593,w4  "?�.¤ R*' 23,; c)9. 393,94  "?
W cVF 29 _U#"4  *593,934 B*!=' H%/ 29 %P5 $<*/; / H=R#3 %&Q i*B93,93 X*5 $<*/; /# 293 %?*-

B#/ $<*VT)9 ,=>?2 3,w �-8=-# ,=>?2 L' �X=/3 %&Q"W,*' ?%5 "?3#/ *#*D"-B %&94 5 L5 *0?^#3" $"�G S
/; ^DQ/ L5 ]3"13 %#*B ,=>?2 S=Z S%4 / §8*5#*-&D!%/ 29 %P53 %;  ]3"13 LTR, *B $"�G [Z9%5 $,*53<

,9YW OK! L54 /; *-?D %.  

9D :u"/ M5#,*TR"W3 ") <,< ,*4 9"54 *5 S9,9< ,=>?2 L8*)"B L' $<,3^ <=F3 L5 S9,9<,=>?2D %
X3%&g*04 M/2 �9=Z 29 [>X9,<=Z?*T; 39%!4  %&B< t*�?9 [/*'.  

"TM'*Z %#V) k?, L5 *B "?3 �") k?, L5 *B $<*/ L' "?3 $<*/ i*B L&' [Q1%1*>#/ i  
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;-NcA$ }"/: 9D :u"/ %-B L5 *B,=>?2 �)=!D&�-B3 $%1 $<9< @*NT?9 "z#*B,=>?2 �)=! :4 <D L5 "z
U @*NT?9 *B 3,w#/ 9%#%&Q. *B,=>?2 IS<"' H,*j Ic6W2*5,< $*>T194  L-B L5 S<9< ¦='3 I,9<,=>?23 I"?

*Fi 9")D/ c#%&Q. 9")D9 cD :u"/ M5#") ,*D �7�-89 �"+,< L' $<=5;  L5 L/*? ">-! %&?*/ L5
*B,=6'4 <D/ "z#T)"V#O.  

8$@.S }"/: 9D :u"/ 939,<D �)=! [93< *B4 <"W @"T&' 92 <3<D9 L' I%D :93<29 c)9 H,*>\ *B :
>8=R#_Q 34  ^293,3 IDI: 9 L' S*T)93,3D :93<9,9< *B4 9Y/D*4 *P/3 O'D2 (D%?9 $<=5 <*.  

*B93<4 )#-TM# xDZ *'9,=; : $<,< L'd¤ {  LB< *!d¤¤{ <"W $<*VT)9D9,9< L' %4 9Y/D*4 2D <*
*P/3D<=5 O' ( .H,*>\ 29 %?9:"UDYD/^ I:#U9 I29"T# @=T.  

 LB<,<d¤¤{  %P5 L5*B93<4 )*-!; / ,9=? H,=�5 L'#M5 L' %1 L+"\ ,92*5 L5 %1*># cG9, ,*
53; M5 S9,9<,=>?2 L' <=5 ")<,<#9 29 @*.1=Z ,*D :93<B %?<=5 * .n#Y4  29 %P5 c1Yz?39%!4 *B4 U; 
U,<; 9 L5 93,3 �"F c/3*N/ L8*) %&nD :93<U *B#%1 9%.*B 93<4 93,93 %+ 29%?9 H,*>\ :U9,9=?# I S*TM
*5,9=?4 39U9 ,9=? I@3,; ,93.  

 LB<,<h��� 9 t*-! S=n %P5 L5D :93<53 O' *B#*5 JX; j3 [M\3 t=/ [Z9<,< $%?*/# $<,39"R $"
*B4 2 I %?<=5 LT1�W [M\ ,=>?,*TR"W �\*54 "K?3D*B [M\ S%4 *B,=6',< *0?^4 <D%1 "z .@*�/ :

n ,=6'#*08*),< :4 h���-h��v 9"54 [M\ C3"R  L5*B,=6'4 "zD< U [Q6/# 9"?^ [M\ 3<"'9%
"K?D/ ,*n*&5 }%?%# <=T39%!;D *B,=6' }<"' u=\ 9,<=Z4 *U3,94  "QR L539%!4 5**B93<4 !*>?; ?<*TR9 %
9 L'D :93< *B 29 %?9 H,*>\ :U9; U9 I<,*W; wD9 I,93 �D! 3 �=T)9 =Q#3 @=-H*'=n !# L' %?9 $<*TR9 @=-
9D :93< 9,9< *B4 *P/DZ (#7; 2D9Y/3 <*D*4 <=5 �)=T/ .*B ,=6',<4 pP5 3 9<*?*'; *B,=6' 294  29

*B93<4 5#*B t*&5 "�K4 :)9#/,=R %#)9 Ix#8*M'39 %#/ $<*VT)9 x#*-&D&%  ,< $%?*/ eX*5 %#)9 3< :D9 L'
<=1 LTR"W "E? ,< %D*5 ,3"U ,=>?2 i9"5 eTER*./ H*Q? %D*5 e83 %?,9�W e-? t=/ 3 [M\ .  

8$@.S: 9,<D C3, *F :39%!4 9,)*-!; *B93<4 3 9"?^ L5 r=5"/*B93<4 !*>?; / �"1 9,*0?^,9%N/3#B%#O..  

/B,;%( 1,35( : 
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d. oR+`-c): ) �� 7/; 8 3=7R t"W#&H*  (9"54  "B
f3%&g =X4 9"5 ,9=?3<4 f3%&g  �)=T/D x

 H%/ ,9=?39%!4 ,< 9,*B,9=? LTVB J1H*'=n 
*B4  (n c-)293 c)9, c-) 29 t,*0n3 t=)
5*/# :H*'=n 3^ *BD/ S9Y#&Q# LTVB J1 29%P5 O

/,< 9,*B,9=?; ,3^D/ L8*52,<3 O; 29%?9DO .  
h. R$;$5A[ ;$8):{�� 7/; /^ t"W#29"T  (9"54  "B

gf3%& =X4 9"5 ,9=?3<4 f3%&g  �)=T/D x
 H%/ ,9=?39%!4 ,< 9,*B,9=? LTVB J1H*'=n 

*B4 5*/ (n c-)293 c)9, c-) 29 t,*0n3 t=)# :H*'=n 3^ *BD/ S9Y#&Q# LTVB J1 29%P5 O
/,< 9,*B,9=?; ,3^D/ L8*52,<3 O; 29%?9DO .  

 ,=>?2%1*>#/ S*TM#U9 ,9=? *5 i39%! @*G ,< ,9<  

o. -* ;$5AS V8;8):o.� 7/; /=8=R t"W#"TD:  (9"54 "Bf3%&g =X4 n9"5 I,9=? ,*04  cVB ,=>?2
H*'=n 9"5 ,9=? L)4  `&U ,=>?2H*'=n 9 },9=?3<D*B,9=? %&?*/ L5 9,*B ,9=? :4 <D [Z9<,< "z
f3%&g 3^D/"5 9,*0?^ LTVB J1 29%P5 $<"' S9Y#,9%D/ L8*52 l"y ,<3 O#"DYDO.  



  

,<*B93<4 ,9=?4 *U#D"! :D9, $"��/ $<*/ : )*54 39@3, (*5 "E? 29 L' <,9<X;  t=/ [Z9<,< $%?*/
B [M\3#7Q6/ �; 9"54 -? [M\ H9,<*g#"! S��/ <,9YzD :93< /,<# S**B93<4 '#-#*4 /#%1*>.  

 ,=>?2%1*>#/ @3,3 i*5 ,9=? *5 i39%! @*G ,< ,9<  
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�. U=-/ KO ;$5A ):d� %�=R*/='( 9"54 =X f3%&g "B4 9"5 ,9=?3<4  �)=T/ f3%&gD ,9=? x
39%! H%/4 *B H*'=n,< 9,*B,9=? LTVB J14 5*/ (n c-)293 c)9, c-) 29 t,*0n3 t=)# :

3^ *B H*'=nD/ S9Y#&Q#/,< 9,*B,9=? LTVB J1 29%P5 O; ,3^D/ L8*52,<3 O; 29%?9DO . 
 .  %=z="+R: )�Io �=R*/=' ( *5 9, :DYD"#U e) e) xDv¤  "D2 @=7./3 $<"' r=7K/ �^ e) e)

ODYD"#/ *B ,=>?2 i3"5 i=X f3%&g xD i9"5 9, . 29 "! �#P+ f3%&g "W9d�  I <=5 H*'=n
H*'=n "B i9"5 { O#&Q#/ i39%! OD<"' $<*/^ L' 9, e8=7./ 29 e) e) . f3%&g xD i9"5 ~��/

 H*'=n cVBo{ <=6#/ l"�/ e) e) . i39%! <=6#/ ,9"Q! 23, cVB 29 %P5 ) 3< i39%!
23, cVB L7g*R L5 L>!"/ .( S3"#5 H,9"G LF,<3 <"#W t*�?9 [-G $*/ *D L7>&) $*/ ,< %D*5 i39%!

 29 "!w*5dh ?*) LF,<%1*5 <9"W eT. 

"2^.: <<"W @*-PT)9 eB< [M\ S9,3< ,< %D*>? i3*#-#' H*F LD3<9 t*-!.  

/B,;%( !/45&: *B93<4 ! $<9=?*Z 29 L' c)9#/ @=-#%&?*/ L' %1*>:  

S,& %1/Q : 9D: 93< 9,9<4 dh.{ ! t"W#/ ��U"B,< @=-# ��U"B S23 L' %1*>{� c)9 t"W . [-\
3,"5 S^ <"'4  9 93,93 �"F,-!)*; K>! 3#"4 /#9"5 L' %1*>4 "Bf3%&g =X4 3, 9, ��U <%\3<4 

H*'=n *B4 f3%&g W�< <%\3< LTVB3< 29 %P5 LT19D/ ,9"X "z#B%# H%/ L' O39%!4 9 L' c)9 �X=/*!D :
93< K>! *B#<=1 " .339%!D*U,< 9"#D/ ,9"Q! Y#&Q#O. 

$"J= �8$@.S  :*5D*/<,< S*/ ,< %4  5*/# :d{  -h{ T?*);  <9"W}%1*5 2 H,9"G LF,< H%/,< "W9D $< "
w*53 LF,<4 ); *B,=>?2,< H*V7! <<"W LF,<4 3,w3 §8*5BB9=Z *#<9< O.G,< :-+,<#B< [M\ :; 

 ,=>?239%!4 *>?Dz5 t*�?9 %#2 <"D=5 [M\ 9"4 !#/ @=-#z#�¥! }<"#9 "D :93< 5*/# :�� *! � / %g,<# }%1*>
*U,<#D*5 YD %39%!4  �)=!D x93<4 '#-#*4 -Q!#<=1 [)23"01*+, S='=R4 h��d-h��h .(j,<#9 "D :

*/ H,=gD*B c4 X*5 L'; /#P+ S*TM/2 H%/,< 9,*B,=>?23 $<"' =-?3 %1, L5 ]3"1 %&?*-# �
W<=8^^"�'93; %1D $<=5 �"F L5 %D/ �7! *#%?=6.  

S,& �A1,; D: (Api Life Var)  [Q193<P�! ¡"X %&?*/ L5# $%?=1 %dd "W9/; '"! L'#"B ( %g
"W9/;  S^: 

# Thymol Crystal    76/00 gr. 
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# Eucaliptus Oil    16/40 gr. 

# Camphore Crystals    3/80 gr. 

# Menthol Crystals     3/80 gr 

9"54 "Bf3%&g DMN! c-MX ,*0n L5 9, ¡"X x#23, $< *! cVB H%/ L5 $<=-? O)P�! *!# [/*' %
¡"X ( L1=W ,*0n,<f3%&g 3,"54 H*'=n *B4 f3%&g zTM53 <=1 $<9< ,9"X; W<=8^ L5; f3%&g 
39%!4 / ,9"Q! ,*5 L) *!3<#<=6.9D :93< 5; B3 $<=5 "�Z#X*5 L?=W �; -? [M\,< $%?*/#<,9Yz.  

9 l"�/D :93< B< %01 S9,3<,<; / ]=&-/#%1*>.  

  

"cv!: 

d. 39%!4 *5D7',< %# LX3%&gW t*�?9 S*/Y-B ,=�5 *0# <".  
h. F"!# <32 �>g,< *.)   *!¤ �>g (D�U t*�?9 �*TR^ �3"j 29 %P5 *D <".  
o. !F"# S*/2,< *.f3%&g %1*5 q>r S3%5.  
v. "T05D9"5 ()*&/ LF,< :4 39%!4 5# :d{  *!o� / LF,<; %1*5.  
{. 39%!4  [/*1 [/*'o  *!v  L7g*R L5 ¡"X�  *!� / 23,#%1*>.  
�. 39%!4  [/*'o -h / ,9"Q! ,*5; <=1.  
�. ,9�W ¡"X t*-!9 29 _U4 8*Z LTM5; /,< 9, ¡"X>)*&/ [.; *-? t3%P/#D%.  
 . ,9�W ¡"X ,9"Q! 29 [>X4 X*5# 29 9, [>X L7G"/ ¡"X $%?*-f3%&g ,3^ �-F4 *-?#D%.  

$"J=;$4 :YA �S: *F,<4 NTM/ ,=? 29,3%53 x&Z3 x6Z#,9< Lz? �*TR^ O4 <=1.  

 �/#0 3c,ECOSTOP):( / xT68*5 %&?*/ L5#3*G L' %?*-4 ! t"W `&U#*B :j3, t"W3<3 @=-4 
!*>?; /#%1*>./ <%\ J1 S^ LTM5"B,< L'#%1*> .9D :93< 9"54 "Bf3%&g =X4 9"5 xT68*5 L)4 f3%&g 
*B4 9"5 xT68*53< �)=T/4 f3%&g 2D �&U "H*'=n D H%/ xT68*5 x39%!4 v{ / 23,#%1*>. 

"cv!: 

d. 39%!4 *5D7',< %# LX3%&gW t*�?9 S*/Y-B ,=�5 *0# <".  
h. F"!# <32 �>g,< *.)   *!¤ �>g (D%P5 * �U t*�?9 �*TR^ �3"j 29D <".  
o. F"!#?*/2,< *.*0X3%&g L' e %1*5 q>r S3%5.  
v. "T05D9"5 ()*&/ LF,< :4 39%!4 5# :d{  *!o{ / LF,<; %1*5.  

$"J=;$4 :YA �S: *F,<4 NTM/ ,=? 29,3%53 x&Z3 x6Z#,9< Lz? �*TR^ O4 <=1.  

!-1,3g  )Thymovar : ( 

�&V)9 ,9=? H,=g L5 93< [Q1; /# L' %1*>3*G ,9=? "B4 d{ ! t9"W#/ @=-#%1*> . S^ LTM5 "B ,<
3*G4 d� / ,9=?#%1*> .9"54 39%!4  f3%&gd�  H*'=nD9"53 I ,9=? x4 2 f3%&gD "{  ��? H*'=n

 ,9=? .W ,9"X H%/#"4  f3%&g ,< 93<o -v / LTVB#%1*> .  



 "cv! : 
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d. 39%!4 *5DW t*�?9 S*/Y-B *B f3%&g t*-! ,< %#<". 
h. F"!#�3"j ,< ~ *. 39%! �*TR^4 W t*�?9#c)9 "T05 <". 
o. 39%! S9,3< ,<4 *>? 9, *B f3%&gD�m! %D&' L#O. 
v. "T05D93%! ()*&/ LF,< :4 5*/# :dh-o� T?*) LF,<; / <9"W#%1*>. 
{. 39%! ,*5 3<4 *5 @*) ,<D�U t*�?9 %D<" .D3 ,*05 ,< ,*5 xD S9YZ ,< ,*5 x. 

$"J=;$@bYA �S  $84: *F ,<4 R^ ,=? 29 ,3%53 x6Z./ ,< �*T#�*U �# 29 "T&h{ T?*) LF,<;  <9"W
,9%0z?4 <=1.  

cA+9 :\+"S: u"/  93,93 �"FD xu"/ M5#/=-\3 �*?"�Z ,*; /#*5 S9,9<,=>?2 }%1*>D9"5 %4 
9 *5 $2,*>/D :u"/ *0?D9"5 }%&1*5 LT19< 9, cX< c4 W%?2; 9*5D :u"/ *5D %X3%&g=X 9,*04  c19< Lz?
W<=8^ LF,<3; -B 9,#2 L6D " c19< Lz? %g,< cVB39%!4 ,< "W9Dz-B LN�&/ x;  %&B< t*�?9 OB*5
W<=8^ H%129; < OB L5 *0?^ @*NT?93 $%1 LT)*'D*U "z#D%/^ %B9=Z :. u"/ 9"5 $3�\ 93,93D <=Z LQ&

 c)92*) [Q6/u"/ *U3,9 �=84 %&n3D :u"/ 3D)3";  ,< 9,f3%&g / %\*M/#*-&D%.  

d-0, k-=/Gc;, m03! ,;1,; �;,d!: 

 LD3<9 :D9 i*D*N5 3 <=5 `D9, S*0F i*B ,=6' ,< L' "#Z9 LB< 3< ,< L' i3*#-#' i*B i39%! 29 %P5
 L5 S^ "#�*! L' e!*>? H*F LD3<9 "D*) 3 93,93 L&' L5 H*F LD3<9 :D9 c/3*N/ :#&�-B3 t=/3 [M\ ,< H*F

 :#5*/ 93,93 L&'��- {  %7! e�*QD"/93 e�*U3,9 i*B ,=6' i*B f3%&g 3 <=5 <3%G e&#z&) H*Vo� 
 %%#)9 x#/,*R �)=! *B f3%&g i39%! @*>?< L5 $%1 <*D x8*-/ S9%&-6?9< ~*&5 I <=5)Ln,=/ �9Y#! ( 3

%?%1 %#)9 x#8*M'39 . 29 "!w*5 H,9"G LF,< ,< %#)9 x#/,*R S=nh�  c\") L5 <9"W eT?*) LF,<
 %&?*/ i*B ,=6' ,< i39%! i9"5 9, eg*Z H�Q6/ I %6#/ "#K>! <,3*#/ <=F=5 S*TM?*mR9 . i39%! :D9

 �"N\ 3 S9Y#/ $*/ ,< e83 I c)9 ()*&/ $"#j3 S%D=) I 9<*?*' %&?*/ "#) <") i*B ,=6' i9"5 �NR
<"' i39%!  %#)9 x#8*M'39 �)=! 9, *B f3%&g %?9=T#/ . $=#/ 29 epP5 3 [M\ [Z9< ,< %#)9 x#8*M'39

/3 [M\ i9"53 %1*>#/ <=F=/ eP#>r ,=�5 H*F LQ&D9 r"1 L5 <,9�W e-? *�5 <=Z 29 *D*N5 L?=W �#B t=
<"' H*\9"/ 9, [Db �D9"1:  

  ¡=�K/ x&#\ 3 %#)9 %+ JQT)< S=n [D*)3 %D*5 ,9< ,=>?2 <=Z*5 i39%! c8*G ,<
%1*5 LT19< $9"-B. 

d.

h. %1*5 LT19%? <=F3 f3%&g ,< iYD"-K! LQ#TX3 S9YZ [�R ,< i39%!. 
  29 Y!w*5 H,9"G LF,<  ) LF,<%1*5 <9"W eT?*. o.
v.  ,9%N/o   *5 9, %#)9 x#8*M'39 t9"W O#&Q#/ r=7K/ "Q1 3 �^ "T#8 xD) ��?3 �^ ��?

"Q1.( 
{.  H*'=n "B i9"5 9, $%/^ c)%5 @=7./ :D9{  *D k?") �)=! *B ,=>?2 i3, e) e)

ODYD, e/ *B ,=>?2 iw*5 ,< :DYD"#U $*zT)<. 

 %1*5 ()*&/ e-#7X9 �D9"1 "W9 i39%! :D,<¤¤ %  i39%! ,*5 xD @*) ,< 3 <3"#/ :#5 29 93,93 i*B L&'
 "B S9,9< ,=>?2 e/*-! LQ&D9 r"1 L5 %1*>#/ eR*' LN�&/ t*-! i9"5

%&&' i39%! OB*5 S*/Y-B LD"X.  

�"* S;1"! }"E-s Kd0"* TS�: 



"d.=]: 9D :u"/  [M\ ,=>?2V13 §8*5 ,=>?2 ¡=�K/#/ $"#%1*>  3 @*),<d¤�d 7R,<#�# I :
*),< @d¤ v 3 S*TM?*mR9,< 9D S9" @*),<h��� <D%1 $%. 9D :u"/  LTM5 29 [>X 93,93 �"F %&?*/ L5

V1 S%1# <,93 �"F $<*/ $"$"�G ,9YW OK! L5 ]3"13 $%14 /#*-&D,9YW OK! L' %4 9D J1 <3%G,< *B :
/ OK!#"N! L' S^ S%1 §8*5 H%/ L' %1*>D/ 23, L? *>#%1*>.D&P; ?%5 $23, L?#/ *; ^D%. 9D 29 �"F :
B#/ $<*VT)9 ,=>?2 3,w3 [M\ ,=>?2 �-8=-# %&Q.39%!4 %&?*/ L5 S^ 39%!4  *5 L' 93,93*B93<4 ,9=?4  L'

 @*),<h��� *! ,=6',<D59=F $%1 @3"T&' %&7; M5#5=Z ,*;  S^ L' c)9 $<9<93<*B ,9=? 29 c)9 H,*>\ :
*54 */ xn ,=? I@3,93DU9 ,9=?3 c# L' S*TM39%!4 ,< %g 9,T? %g#c)9 $<9< L� .U#W J#"4 9D :

u"/ 93,93 �"F *59"-B S=n I93 S*TM?*mR9,<D/ S9"#%1*> S9,3<*5 S*/Y-B ,=�5 439%! 5 29 93,93# :
/#<3".  
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FGH 13456 P/>gM% : S*&-1< [M\ ,=>?2 29 %?9 H,*>\ :  

# ,9=Z t=/ t"'  

  

# *0'2=m?*X  

  

  

# *B ,=>?24 6G3; 

�"F 

H*'=n i3, ,< S^ i3,*U3 ,9=Z t=/ |,Y5 t"W 

 �2=m?*XAethina tumida 
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# S*W%?"U 

        

  

# *01=/ 

    

# *0!=>Q&\)*0Q&!,*!( 

 

 a5,;"S)q"c (1,3_ q3* :  

 xz&#5 3 ,=>?2 3*W 



 *B t*? L5 L?93"U 3<4  Galleria mellonella Linne ,9=Z t=/ |,Y5 t"'   3Achroea grisella Favricius  D t"' *
,9=Z t=/ xn=' / <=F=/# %1*>.  

  

�.   1,3_ q3* �1~9 q"c)Galleria mellonella L( : 

  k?, L5 L?93"U"TM'*Z4 9 $"N?4 9,9< L'4 *B @*Z4 !#3, $"4 / S%5;  L' %1*5d-d{ 7/;  "T/
9"54  I "? L?93"U¤ -d� 7/; 9"5 "T/4  $<*/ L?93"U/#%1*> .9D9,9< *B L?93"U t*-! %&?*/ L?93"U :4 *B @*54 
/ %&75;  %1*5 .*B @*5 cG9"T)9 �X=/ ,<4  ('"/ O6n ,< $%1 �-F
*-+3D?*B< "; 1=U#O6U 29 $% /; 9,9< %1*54  L' �2*? xZ*1 3<

 c�1 29 xZ*1 "BQ6! c-MX#<"W [D L?93"U *B OK! I c)9 $%
V)# S^ $29%?9 L' <"W3 %?#7/ O; / "T/# %1*> . <3%G $<*/"BDx 

/ OK! ,9YB#93 <,9�zD/ OB ,*&' ,< *B OK! :# �-F c8*G L5 L' %1*>
/ $%1#%1*>.  

9D H%/ ,< [M? ,*0n *! L) L?93"U :D�R x<29 [D/ <*# %5* .
/ @=r 23, $< <3%G *B OK!#%>! *! %6QD %?<"W 93,w L5 [ .9 �./ L5D93,w L' :4 ?< L5 S9=F#/ *; ^D %&

r L5 ~9,=R; / H*'=n *B $"�G#)"T)< *0?^ L5 *B ,=>?2 *! %?3"; 93,w S9,3< H%/ ,< I%&1*5 LT19%?4 
/ $*/ L) *! 3< <3%G L'; ' t=/ S<,=Z L5 ]3"1 %1*53,*U3 $<"4 3, L5 9, S*1 <=Z4 / H*'=n; 

,D%?Y. 9D9"5 93,w :4 r 9, L7F"/ $< S%1 §8*5; /#9 @=r ,< *! %&QD9�j l"�/ L7G"/ :;D  t=/ *0?^
*B4 / $%1 LTR*5#%1*> .*0X3%&g ,< L?93"U ~w=-P/4 P+# �D8*Z *; *B H*'=n L'4  <,93 <,9< $%1 LTR*5
/#,9�W OK!3 <=64 /# �\*5 L' %&Q,*MZ9%1 HD %/ *B H*'=n3 f3%&g L5# <=6 . ,< 93,w "BD $,3< x

 S%1 [/*'o� -v� / l"�/ t=/ t9"W# %&Q .D xD9 29 cVF 3< *DR*' L?93"U :; *B H*'=n [' Ic)94 
D f3%&g x<,=K5 9, .=-?3 %1, ()*&/ H,9"G LF,<4  *B OK!h{   *!o� T?*) LF,<; / <9"W#%1*>.  
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Y.    1,3_ q3* ko3c q"c)Achroea grisella F: ( 

 9 $<*/ $29%?9D L?93"U : d� -dh 7/;  <3%G S^ "?3 "T/ho 7/; / "T/#%1*> ., OK!DY4 9D L?93"U :
7>X L?93"U 29 "T-'; / OK! $*�&U 3%g 3< <3%G $<=5#9 L' %1*>DTX3 *B OK! :#%>! 93,w L5 LQD/ [#  %?=6

w L5D*B L4 �)3; / *B H*'=n; >?2 L7-G 29 *! %?3,*/9 ,< *B ,=S /#%1*> .9D H9,*MZ *B93,w :
2D<*4 7>X L?93"U L5 c>M?; -? <,93 *B t=/ L5; %&'.  

8$@.S : 9"54 39%!4 *B H*'=n I ,9=Z t=/ t"'4 8*Z;  H*'=n cVB LN>r "B ,< *0N>r [Z9< ,< 9,
/#,9�QDU H,=g L53 O#w*5 ,<3 $<,3^ ,< LN>r cVB *! J1 I L74 w*5 LN>r4  �*XDy xY7R l"4 

 l"y S^ [Z9<3 $<9< ,9"X 9,D xD3, L5 LTR"W J!^ @*jb LQ! 3< *4  I LT19�W l"yD *5"/ q1*X x
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A zM,% %/ : 

B. ! H%/ ,<39%4 B#� $%?2 <=F=/ �; 39%! L' ,*>?9 [Z9< ,<4 / t*�?9#z#*>? <"D%1*5 %. 
D. 9D39%! :4 9"5 �NR4 *B H*'=n4 / ,=>?2 S3%53  $%1 LTR*5#%1*>. 
G. ./ H,9"G "W9# ��*U# 29 "! : h� T?*) LF,<; 39%! L5 H,3"+ %1*5 <9"W4 %?,9%?. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



�1,% 13456 R/[;, 2 G)!-

>?2 ,*05 9, iYD"-K! �X=/ :D,< *B f3%&g L' <=6#/ ]3"1 H=G OTM#5  29 f*T), LN�&/ ,< i,9< ,=
%&Q#/ ]3"1 . c5"1 ��#W xD L?923, *B f3%&g L5 ,9< ,=>?2 H=G "Z939 ,< ) xD3 "Q1 L�G xD

 �^ L�G ( <=1 <*D2 *0?^ c#P-F *! %B%#/ f3%&g L5 e89=T/ 23, %&n H%/ L5 .*B f3%&g ,=� $*/ ,< 
d�  i*0X3%&g t*-! L5 3 <=6#/ H*'=nd�  29 L' O#&Q#/ LR*+9 LN>r H*'=nd{  *! ,=�d{  i*07W 92=F

 ,*#M5 H%/ :D,< %01 ,9%N/ L' %1*>#/ eB%7W $,3< ,< e)3, %#53 e)*'9 cZ,< ~*g=�K/ $=#/ S*TZ,<
<"' %B9=Z [M\ 29 "U 9, LN>r xD ~ *>D"N! f3%&g "B3 $<=5 <*D2 .) $*/ [D939 ,< [M\ O#?9=T#/ S*r"

O#B%5 *B f3%&g L5 9, e8*Z $%1 LTR*5 i*B H*'=n $,*53<3 O#&' c19<"5 9, e)3, %#53 e)*'9 i*B .
 I ,%>1 %&?*/ H*F LR=7\ 3 [W i9,9< O#TMB LQD9 LN�&/ ,< "W9 L7>&) $*/,< LN1, I "#j2 I c)"U �*TR^ I

 t3< ,*5 i9"5 L7>&) $*/ ,< O#?9=T#/ %1*5 LT1*' %�&' O#&' c19<"5 [M\ . 9, *B f3%&g S9Y#/ $*/ ,<
 *! S9Y#/ $*/ "Z^ 29 L' O#&Q#/ $<*/^ e?*TM/2 �9=Z i9"5h� %1*>#/ ,=>?2 e?*TM/2 �9=Z H=G $*/.  

  

"  29h� e89 H=G d{ <*D2 iYD"-K! i9"5 f3%&g S<"' xD".! *D S<9< c5"1 [-G  
"  29d{  e89 [-Gd{ D,< I <=6#/ $<2 q>r *B f3%&g 92=F e)*'93 $=#/ S*TZ,< i*07W H%/ :

 �-F 9, [M\ ,9%N/ :D"! w*5 *B f3%&g H%/ :D,< L' <=5 %&B9=Z eB< [W �39 ,< e)3, %#53
%&&Q#/ i,3^.  

"  29d�  e89 S*r")d{ %1*>#/ i"#W [M\ S*/2 S*r").  
"  29d{ ,< x7M\ 3 e!*>? i*07W L' %&1*5 eD LN�&/ ,< *B ,=>?2 "W9 L7>&) "#Z9 e89 S*r") S*TZ

O#�*-? e/ i"#W [M\ t3< ,*5 i9"5 %1*5 LT19< <=F3 e)3, %#5.  
"  29{  e89 S9Y#/d{  I%&' $<*/^ e?*TM/2 �9=Z i9"5 %D*5 9, *B f3%&g %D*5 ,9< ,=>?2 �"N\

 <9< t*�?9 %D*5 9, 93,93 L&' i39%! H%/ :D,<.  
"  e89 �=X @39 29h� %1*>#/ [M\ ,=>?2 e?*TM/2 �9=Z H=G.  
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