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2*D2, <<;/ L \; [; O+7 2*O2 *- / 0+2; <1 +0 *. ; D*/ , ]87 *@*<, -R@+*/
+2, <, @; +*̂ , ; H-, / O, \ 0< -. ; @@O0/ +, / +] 0[ _0@@, / 0[ +2, -,
_@; / +- */ 1, _0-*+- 1, -_*+, +2, *<_<, -, / O, */ +2, ; <, ; " ` 2, *--R,
*- 7 2, +2, <*+*- _0--*H@, +0 . ; L, O0. _; <*-0/ - H, +7, , / -*+, -8
+; L*/ D*/ +0 ; OO0R/ ++2, O0/ +, / +0[ , / +0. 0_2*@0R- _0@@, / ; / 1
*[*+*- _0--*H@, +0 1<;7 ; / B , / ^*<0/ . , / +; @O0/ O@R-*0/ - H; -, 1
0/ +2*- L*/ 1 0[ 1; +; "

M A TERI AL AND M ETHODS 

Collection of the reference mater ial 
and identifi cation of Apiaceae poll en 

a , [, <, / O, . ; +, <*; @[0< &_*; O, ; , _0@@, / 7 ; - <, . 0^, 1
[<0. _@; / +- D<07 */ D . 0-+@B */ A ; M0^*; b07 @; / 18 G01@; -*,
<, D*0/ ; / 1 c 0@B X<0-- A +-" $/ . ; / B O; -, - -, ^, <;@-; . _@, -
[<0. 2, <. ; _2<01*+, ; / 1 . ; @, [@07 , <- ; / 1 [<0. +2, _<*. ; <B8
-, O0/ 1; <B; / 1 +, <+*; <BR. H, @- 0[ +2, */ 1*̂ *1R; @_@; / +- 7 , <,
_*OL, 1 R_"

d0--*@_0@@, / 7 ; - *1, / +*[*, 1 R-*/ D <, [, <, / O, O0@@, O+*0/
[0<&_*; O, ; , 8+2, ; ^; *@; H@, L, B- \, "D" GR/ + ' NJ( ] ; / 1 _20+0e
D<;_2-8 ; - 7 , @@; - 0/ +2, H; -*- 0[ +2, ; R+20<f- 07 / 0H-, <̂ ; e
+*0/ 0[ +2, . 0<_20@0D*O; @[, ; +R<, - , -_, O*; @@B0[ +2, -, -_, O*, -
0R+-*1, +2, <;/ D, 0[g̀ 2, S0<+27 , -+hR<0_, ; / G0@@, / d@0<;g"

Faeces coll ection and laborator y procedures 

` 2, -; . _@*/ D ; <, ; \d*D" $] */ O@R1, 1 : ; <-; 7 \PO20+; 8
) 5RV, 7 *, O; / 1 G07 -*/ 1*-+<*O+-] 7 *+2 2*D2 @, ^, @0[; / +2<0_0e
_<, --R<, 8 +2, ^*O*/ *+B 0[ > ?<; ! ; @7 ; <*; \; +B_*O; @<R<; @, / ^*e
<0/ . , / +]8 #56107 0 \+2, +<;/ -*+*0/ ; @; <, ; H, +7 , , / @; L, ; / 1
O<0_@; / 1]8A ; M0^*; <, D*0/ 8+2, ^*O*/ *+B 0[ A 0<1B\O<0_@; / 1-8

. , ; 107 -]8 G01@; -*, <, D*0/ ; / 1 #*; 50D?<; / , ; <i , H; 8 G0. e
, <;/ *; \. ; <D*/ ; @[0<, -+M0/ , ; / 1 0_, / ; <, ; -]" ` 2, [R@@@*-+0[
&_*; O, ; , -_, O*, -8 0/ 7 2*O2 -B<_2*1- 7 , <, 0H-, < ,̂ 1 ; / 1
O; RD2+*- ; - [0@@07 4 Benda erecta, Pastinaca saliva, Cicuta 
vi rosa, Anthriscus sylvestris, Aethusa cynapium, Daucus ca­ 
rota, Carum carvi, Angelica sylvestris, Angeli ca archangel­ 
ica, Aegopodium podagraria, Eryngium planum, l ibanotis 
pyrenaica, Sium latifolium, Peucedanum oreoseli num, To­ 
ri/is japonica, Chaerophyll um temu/um, Ch. aromaticum, 
Ch. bulbosum, Heracleum sibiricum, H. sphondylium, Os­ 
tericum palustre, Pimpinel/a saxifraga ; / 1 Seli num carvifo­ 
li a. c 0^, <[@*, - 7 , <, O0@@, O+, 1 ; +1*[[, <, / +*/ +, < ;̂ @- 1R<*/ D+2,
_, <*01 [<0. N+2 A ; * +0 $ Y+2 ) , _+, . H, <"` 2, B7 , <, O0@@, O+, 1 ; +
-R/ / B 1; B- H, +7 , , / ' Y"YY ; / 1 ' C"YY" ` 2, */ -, O+- 7 , <, 2, @1
*/ O@0-, 1 +<;_- [0<0^, <9Y 20R<- \; [, 7 1<0_- 0[ 7 ; +, <7 , <,
; 11, 1 +0 , ; O2 H0++@, ]8; / 1 ; [+, <+2; ++*. , ; / ; , -+2, +*M, 1 7 *+2
XP9" d; , O, - 7 ; - +<;/ -[, <<, 1 */ +0 _0@B_<0_B@, / , +, -+j+RH,
; / 1 +<, ; +, 1 7 *+2 -+; / 1; <1 _<0O, 1R<, \; O, +0@B-, ] R-*/ Dlyco­ 
podium +; H@, +- ; - ; . ; <L, <+0 , -+*. ; +, +2, _0@@, / O0/ O, / +<;e
+*0/ */ +2, [; , O, -"

G0@@, / [<0. [; , O, - 7 ; - *1, / +*[*, 1 +0 +2, +B_, 0<8 *[ _0--*e
H@, 8+0 ; -_, O*, - @, ^, @") B<_2*1- 7 , <, *1, / +*[*, 1 R-*/ D; . 0/ D
0+2, <- ; 1, +; *@, 1 L, B0[# ; kL07 -L; \' NE=] ; / 1 L, B- +0 -0. ,
D, / , <; \l , , / ^; / A " R/ _RH@"]"

RESULTS 

Var iation in size and shape of Apiaceae pollen 

l ; <*; +*0/ */ _0@@, / -*M, */ &_*; O, ; , *- O0/ -*1, <;H@, " &Oe
O0<1*/ D+0 -0. , ; R+20<- +2*- ^; <*; +*0/ 1, _, / 1- 0/ +2, [@0<;@
+B_, e.g. 7 2, +2, <_0@@, / ; <, O0@@, O+, 1 [<0. R/ *-, 3R; @\. ; @, ]
0<2, <. ; _2<01*+, \-+; . */ ; +, ; / 1 _*-+*@@; +, ] [@07 , <- \A O! 0/ ,
; / 1 : , HH ' NJJ]" &/ 1<0. 0/ 0, O*0R-8 . 0-+@B _<0+0DB/ 0R-
-_, O*, - H, ; <*/ D [@07 , <- 0[ +70 +B_, - j 2, <. ; _2<01*+, ; / 1
. ; @, j ; <, ^, <BO0. . 0/ */ &_*; O, ; , " & 1*-+<*HR+*0/ _; ++, </
0[ +2, -, [@07 , <- */ */ 1*̂ *1R; @_@; / +- ; / 1 , ^, / */ -*/ D@, O0. e
_0R/ 1 R. H, @- *- 1*[[, <, / +*/ _; <+*OR@; < -_, O*, - 0[ &_*; O, ; ,
; / 1 . ; B ^; <B */ +2, _0_R@; +*0/ 1, _, / 1*/ D 0/ @0O; @2; H*+; +
O0/ 1*+*0/ \! / R+2 ' JNJ]" l ; / 1, <G@RB. ; / 1 c *1, R3 \ ' NII ]
0H-, < ,̂ 1 +2; ++2, -*M, ; / 1 +0 -0. , 1, D<, , ; @-0 +2, -2; _, 0[
_0@@, / 0[ Eryngium maritimum ̂ ; <*, 1 */ */ 1*̂ *1R; @_@; / +- ; Oe
O0<1*/ D+0 +2, +B_, 0[ */ [@0<, -O, / O, \_<*. ; <B8-, O0/ 1; <B; / 1
+, <+*; <B]8 ; / 1 <, @; +, 1 +2*- ^; <*; +*0/ +0 +2, 1*[[, <, / + / R+<*, / +
-R__@B"

l ; <*; +*0/ */ _0@@, / -2; _, 0H-, < ,̂ 1 */ */ -, O+[; , O, - ; / 1
[0--*@-; . _@, - *- -+*@@. 0<, ; -+0R/ 1*/ D" A 0-+0[+, / 8; -20<+, / e
*/ D 0[ +2, @0/ D ; 3*- *- 0H-, < ,̂ 1" &@-0 */ _0@@, / +B_, - 7 *+2
+B_*O; @@BgOR<̂ , 1 0<-+<;*D2+*/ / , <O0/ +0R<g\R-*/ DGR/ +f- +, <e
. */ 0@0DB] ; -+<;*D2+ 0<1*-+*/ O+@B O0/ ^, 3 O0/ +0R< *- -0. , e
+*. , - / 0+, 1 */ +2, -; . , -_, O*, -" ` 2, <, [0<, -0. , +*. , - -0. ,
D<;*/ - */ <, [, <, / O, -@*1, - <, -, . H@, +20-, 0[ Bupleurum +B_,
*/ 0R+@*/ , " ` 2, -, ^; <*; +*0/ - ; <, 7 , @@*@@R-+<;+, 1 */ +2, ; +@; - 0[
_0@@, / 0[ hR<0_, ; / 1 S0<+2 &[<*O; \a , *@*, ' NN9]" Pastinaca 
saliva, Tori/is nodosa, Cicuta virosa ; / 1 Seli num carvifolia 
_0@@, / D<;*/ - ; <, +2, H, -+, 3; . _@, - 0[ -RO2 ^; <*; +*0/ */ -2; _, "

Poll en spectra fr om insect faeces 

` 2, -+; +, 0[ _0@@, / _<, -, <̂ ; +*0/ ; [+, <_; --*/ D+2<0RD2 */ e
-, O+DR+- 7 ; - ^, <BD001" X<;OL, 1 _0@@, / 0<H<0L, / <*1D, - */
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$&' ( &)*+, - . */ 01*21&3,- ( &11-4 5 -3- )&' -+*' - ) &6)-37-89
: 41; )( &3,8*<, 11; / 3,*4) &2! ( *, <- , - 5 -3- 2&18-8 *4 =, 129
>*/ 4) &2( )- 08&/ -3' *4, +*&4 ?@*AB, CDDEF5 -3- &6)-37-8 e.g. 
*4 2,-<- ) &2Episyrphus balteatus 2--8*4/ &4 Cicuta virosa. 
G& -7*8-4<- &2-48-H*4- 8- )+30<+*&4 5 , ) 2&0489

! +&+, 1 &2I JE =&7-321*- ) ?# K )( -<*- )F2--8*4/ &4 ! ( *, L
<- , - 5 -3- , 4, 1; M-8 *4 3- )( -<+ +& ( &11-4 <&4+-4+ *4 2,-<- )
?N*/ ) COKF9 P &)+&2+=- ' , 3- 7-3; <&' ' &4 )( -<*- ) &2, 1' &)+
, 11=, 6*+, +) ?@, AB&5 )B, Q I RJDQ I RJI F9 #4 , 88*+*&4Q8*-+, 3;
4- -8) &2KE *48*7*80, 1) 7*)*+*4/ &+=-3( 1, 4+) 5 -3- *8-4+*2*-89
N, -<- ) &2I CI &2I JE *47- )+*/ , +-8 =&7-321*- ) <&4+, *4-8 ( &11-4
&2)0<= )( -<*- ) &2! ( *, <- , - &4 5 =*<= +=- ; 5 -3- <, 0/ =+?S, 69
#F9 " &11-4 &2*4)-<+( &11*4, +-8 ( 1, 4+) , 1' &)+-H<10)*7-1; ( 3-L
8&' *4, +-8 *4 +=- / 0+)9 ! 4- ' &( =*1&0) ( &11-4 5 , ) 2&048 &41;
*4 +, H, 5 *+= 3- ( &3+-8 ( 3-2-3-4<- +& )0<= ( &11-4 e.g. Melano­ 
stoma , 48 Platycheirus ?T&&+QT3,6, 48 I RUDQ>); ' , 4BQT *1L
6-3+I RREF9 S=- )' , 11<&4+-4+&2+=, +/ 3&0( *4 +=- , 4, 1; )-8
), ' ( 1- ) , 3*)- ) 23&' +=- *31&5 , <+*7*+; , ++=- +*' - &2+=- 8, ;
5 =-4 &+=-3=&7-321*- ) 5 -3- ( *<B-8 0( 9

! ' &4/ *4)-<+)( -<*- ) 3- ( 3- )-4+-8 6; )+, +*)+*<, 11; ' &3-
3-1*, 61- ), ' ( 1- ?%9arbustorum= N*/ 9 CQMjlorea- N*/ 9 EQS. 
pipiens - N*/ 9VQS. stricta - N*/ 9 WF*48*7*80, 1 ' , 1- )Q&4 , 7-3L
, / - Q<&4)0' -8 <&4)*8-3,61; 1- )) ( &11-4 , 48 1- )) 8*7-3)*2*-8
, ) <&4<-34) ( &11-4 +; ( - ) +=, 4 2- ' , 1- ) ?S, 69 #F9 S=- )- 3- )01+)
, 3- *4 , <<&38, 4<- 5 *+= <&4<10)*&4) &2X, )1-++?IRJRF , 48
X*<B' , 4 et al. ( I RRWF+=, +' , 1- 21*- ) &2+=- ), ' - )( -<*- ) , 3-
' &3- )- 1-<+*7- , 48 - , + 1- )) ( &11-4 +=, 4 2-' , 1- &4- )9 S=-
40' 6-3&2( &11-4 +; ( - ) *4 ' &)+-H, ' *4-8 ), ' ( 1- ) &)<*11, +- )
6-+5 - -4 C, 48 E ?' , H*' 0' KF9 Y*, / 3,' ) &2( &11-4 <&4)0' ( L
+*&4 )=&5 +=, ++=- 40' 6-3&2( &11-4 *4 +=- 2,-<- ) *) 7-3; 8*L
7-3)*2*-8 ?-7-4 5 *+=*4 +=- ), ' - )( -<*- )F, 48 8- ( -48) ' &)+1;
&4 +=- *4)-<+ )*M- 9 >' , 11); 3(=*8) )0<= , ) Sphaerophoria 
scripta , 48 Syritta pipiens -H<3-+-8 2,-<- ) 5 *+= )' , 11( &3+*&4
&2( &11-4 5 =-3- , ) 6*/ / -3&4- ) Oe.g. Eristalis &3Myiatropa= 
=, 7- *4 -H<3- ' -4+) -7-4 0( +& EQDDDQDDD ( &11-4 *4 +=- / 0+
?' , H*' 0' 7, 10- ) O2- ' , 1- ) &2 Eristalis arbustorum - 
EQDJRQDDDQ I QCRRQDDD , 48 #QI EVQDDDQ ' , 1- &2E. tenax - 
I QDREQDDDQ2- ' , 1- &2E. nemorum - I QKWEQDDDFQ+=- 7, 10- )
4&+; -+3- ( &3+-8 23&' +=- =&7-321*- ) / 0+)9 #4 ' &)+<, )- ) +=-
40' 6-3 &)<*11, +- ) 6-+5 - -4 2-5 +=&0), 48) , 48 )-7-3,1 =04L
83-8 +=&0), 48) / 3,*4) ( -3&4- *4)-<+/ 0+9S=- 1, ++-340' 6-3
, / 3- - ) ( , 3+*, 11; O5 =-4 5 - -H<108- ' , H*' 0' 7, 10- ) O5 *+=
&+=-3-)+*' , +*&4) 5 =-3- 8*22-3-4+1, 6&3,+&3; ' -+=&8) &2( &1L
1-4 <&11-<+*&4 5 -3- 0)-8 ?X*<B' , 44 et al. I RRWQY10))B; Q
. , 73&7, CDD#F9

" 1, 4+ )( -<*- ) +=, +5 -3- - )( -<*, 11; , ++3,<+*7- +& *47- )+*L
/ , +-8 )( -<*- ) &2); 3(=*8) *4<108- ' - ' 6-3) &2! ( *, <- , - Q
$&' ( &)*+, - (Anthemis +;( - O2&048 *4 # DE &2CVK 2,-<- )Q
$&' ( &)*+, - . */ 01*21&3,- , 48 &+=-3+; ( - )FQ, 48 $30<*2-3,- ?*4
RC &2CVKF9 S=*) ( , ++-34( , 3+1; 3-21-<+) -4+&' &( =*1&0) ( 1, 4+
<&' ( &)*+*&4 *4 &( - 4 , 3- , )9

! 801+) &2=&7-321*- ) / -4-3,11; 8*)( 1, ; *4 ( , 3+)&' - ( &1L
1- 4 ( 3-2-3-4<- )9 >&' - +, H, 2--8 &4 , 4- ' &( =*1&0) ( &11-4Q
=&5 -7-3Q*4 2,-<- ) &2' &)+)( -<*- ) , 63&, 8 3,4/ - &2-4+&' &L
( =*1&0) +; ( - ) <, 4 6- 2&0489 X, )1-++?I RJRF)=&5 -8 +=, +)&' -
); 3(=*8) )( -<*- ) -H=*6*+, =*/ = 8- / 3- - &2)-1-<+*7*+; , 48 +=-
&+=-3) 2&3,/ - 2&3 ( &11-4 &240' -3&0) ( 1, 4+)( -<*- )9 X&7-3L
21*- ) 2- -8*4/ &4 ! ( *, <- , - 21&5 -3) )=&5 )&' - )- 1-<+*7*+; *4
+=- *3 8*-+, 3; 4- -8) *4 3-1, +*&4 +& +=- 5 =&1- 2,' *1; 9 Myia­ 
tropa, *4 <&' ( , 3*)&4 5 *+= &+=-3 ); 3(=*8)Q)- - ' ) +& ( 3-2-3
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Table 1 
' ( )*+ , - . / 01( 203*. 4, 05 6( 7012+408 7484)4, 9 &: 4*; 0*0 <&=
7018- 8 )60 , - . / 01( 28: 0; 4. 0, 8 6*74, 9 : ( ++0, ( 2&: 4*; 0*0
2(- , 5 4, 2*0; 08 <: ( ++0, ( 2)6( 80 &: 4*; 0*0 8: 0; 408 ( , +>? ( ,
@64; 6 2+408 @010 ( / 801705= <A=*8 @0++*8 : ( ++0, ( 2( )601
8: 0; 408 ( 2&: 4*; 0*0 B6( @0701@4)6( - ) )6( 80 ( , @64; 6

6( 7012+408 @010 ( / 801705 <4, : *10, )60808=" C B+*; D ( 2: ( +E
+0, 4, 2*0; 08" (It @*8 *88- . 05 )6*)? 42)60 , - . / 01( 2

; ( - , )05 : ( ++0, 4, ( , 0 8*. : +0 @*8 +088 )6*, F?)648 )>: 0 @*8
, ( ) )10*)05 *8 4, )0, )4( , *++> ; ( , 8- . 05 / 0; *- 80 ( 26496

: 1(/ */ 4+4)> ( 2: ( 884/ +0 ; ( , )*. 4, *)4( , 5-14, 9 7484)*)4( , =

Hover ly species A B C 

Eristalis arbustorum . GF GG<GH= (
Eristalis arbustorum f $I A <J= (
Myiatropa fl o rea . KA $ H <KL= G

Myiatropa Jl o rea f KH KG $

Myiatropajlorea . M2M G $ (
Syritta pipiens . GN KL <KF= (
Syritta pipiens f L L (
Syrphus vitripennis . H G $

Syrphus vitripennis f F L (
Eristalis nemorum . J A (
Eristalis nemorum f L L (
Eristalis tenax f I I (
Eristalis pertinax f I $ (
Melangyna umbel/a/arum f G G (
Platycheirus clypeatus m $ ( (
Xanthogramma ornatum f $ ( (
Eupeodes corollae . F H (
Eupeodes corollae f $ $ (
Episyrphus balteatus m H G (
Episyrphus ba/tea/us f L H <L= (
Scavea pyrastri . $ ( (
Sphaeorophoria scripta . GH J $

Sphaeorophoria scrip/a f KH N G

Helophilus pendulus . G ( $

Helophilus pendulus f $ ( (
Helophilus trivittatus f 1 ( (
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Histogram showing the poll en content in the faeces of 39 individuals of Syrii/a pipiens (L.), (m) 1-33, (f) 34-39. 
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o p/eOqeq p&$$qS %qFpqO/e$$r Pastinaca sati va) 
eSm /C I FqF FI OOqFF/Hq <$&s q) )qF&I )OqF
Ct )&I : t &I CCt q : )&s /S: FqeF&S( ut q &Ct q)F *
$/vq Eristalis arbustorum &) Syritta pipiens - 
C)qeCCt /F <eP /$r eF &Sq &<SI Pq)&I F p&CqSC/e$
p&$$qS Cr pqFCt eCe)q qeCqS Ct )&I : t &I CCt q Fqeh
F&S( Sphaerophoria stricto /S CI )S /F /SCq)qFCqm
/S p&$$qS <)&P &Ct q) <eP/$/qF eSm<)&P o p/eh
Oqeq /Cp/OvF I p p&$$qS &<FI PPq) FpqO/qFeSm
A nthriscus sylvestris. 

ut q qH/mqSOq Ct eCt &Hq)<$/qF t eHq F&Pq
p)q<q)qSOqF' OeS e$F& _q <&I Sm/S /SFqOCF <qqmh
/S: &S _)&emq) FpqOC)I P &<<$&s q)F( i &)q&Hq)'
Ct qFq p)q<q)qSOqF Per e$Cq) Ct )&I : t &I C Ct q
: )&s /S: FqeF&S( o I CIPS <eqOqF &<Sphaero­ 
phoria stricto %STA? O&SCe/S e$P&FC qwO$I h
F/Hq$r Polygonum aviculare, Spergula eSm
Cruciferae %5 &) k Cr pqF /S m/<<q)qSCO&Pp&F/h
C/&S?( o FPe$$emP/wCI) q &<Anthem is C(' Bidens 
C(eSmArenaria C(/F S&Cqm &S$r /S &Sq FpqOh
C)I P ( P. aviculare p&$$qS /F S&Cp)q<q))qm_r
Sphaerophoria /S FI PPq)( NS Ct q FePq e)qe
eSmpq)/&mCt q : I CF&<Eristalis tenax %ST A?' p9
pertinax %ST 1? eSm Helophilus trivittatus 
%ST 4? O&SCe/S Anthemis C(%p)&_e_$r Tripleu­ 
rospermum inodorum - e p&$$qS Cr pq P&FC<)qh
dI qSC$r qeCqS _r Sphaerophoria mI )/S:
FI PPq) eSm$eCq Fp)/S: ?' &Sq &) Cs & Cr pqF &<
b)I O/<q)eq eSmg9 B/: I $/<$&)eq eSm FPe$$emh
P/wCI )q &<Fagopyrum eSmPolygonum persi­ 
caria. . )&_e_$r Ct /F p&$$qS O&Pp&F/C/&S Per
)qFI $C<)&P mqO)qeF/S: <$&s q) )qF&I )OqF /S Ct q
$eCq FI PPq) eSmeS/SO)qeFq /SCt qO&PpqC/C/&S
p)qFFI) q( x&) Ct /F )qeF&S' /S Ct /F C/Pq /SCq)He$
Ct q <eqOqF &<FPe$$FpqO/qF &<t &Hq)<$/qF O&Sh
Ce/S p&$$qS&<FPe$$p$eSCF*Polygonum avicu­ 
lare, Spergula &) Arenaria - <$&s q)F &<s t /Ot
e)q t e)m$r eHe/$e_$q <&) $e): q) Fr )pt /mF( x&) Ct q
FePq )qeF&S' &S Eryngium planum <$&s q)F *
FPe$$Fr )pt /mFOeS _q &<CqS &_Fq)Hqm(

4C/F C&& qe)$r C& qFC/PeCq Ct q FOe$q &<p&$h
$qS O&SFI PpC/&S &< pe)C/OI $e) FpqO/qF &<
o p/eOqeq' eF s q$$eF m/qCe)r SqqmF &<t &Hq)h
<$/qF /S )qFpqOCC& o p/eOqeq &) C&mqCq)P/Sq Ct q
peCCq)S &<Fq$qOC/H/Cr &<pe)C/OI $e) FpqO/qF &<
Ct q qweP/Sqmt &Hq)<$/qF( o OO&)m/S: C& Ct q m/eh
: )eP Ct /F FOe$q mqpqSmF &S Ct q /SFqOCFqw eSm
F/yq( Xr )pt /mF O&SFI P /S: o p/eOqeq p&$$qS
FqqP C& _q /S F&Pq mq: )qq Fq$qOC/Hq /S Ct q/)
m/qC(ut I F e.g. Eristalis arbustorum &<CqS qeCF
p&$$qS &<Carum, Libanotis, Chaerophyllum 
bulbosum eF s q$$eF Daucus, eSm Myiatropa 
O&SFI PqF p&$$qS &<Pastinaca, Aegopodium, 
Chaerophyllum aromaticum s t q)qeF Syritta 
p)q<q)F p&$$qS &<Eryngium eSme$F& Aegopo­ 
dium eSm </Se$$r Sphaerophoria p)q<q)F To­ 
ri/is, Ostericum eF s q$$ eF Heracleum 
sibiricum p&$$qS( o OO&)m/S: C& Ct q meCe &_h
Ce/Sqm F& <e)' p&$$qS &<F&Pq o p/eOqeq e)q
qeCqS C&e $qFFq) qwCqSC_r t &Hq)<$/qF* e.g. To- 



! " #! $ %! % 41 

rilis &' Angelica archangelica ()* +, -. &/ 01. 2, -00, 3&* 45. 6
-7)0. )0- &/0. * 8)-)0, 0)&*-9:

Apiaceae pollen in sediments 

; . < =. ' - &/ ! 7), +. , . /, < )2> , ' . +&< < &*2> /&?*5 =&01
)* 0&@*- )* 01. , ' . , - @)01 < &5. ', 0. , *01'&7&7' . --?'. 2. 8. 2A
, - @. 22, - )* 01. , B' )+?20?', 2 2, *5-+, 7. -: ; &-0&/ ! 7), +. , .
, ' . ', 01. ' 2)B105. < , *5)*B -7. +). - -7' . , 5)*B &* /&' . -0< , ' 6
B)*-A< . , 5&@-A7, -0?' . -A5'> B', --2, *5- , *5 )* '?5. ', C1, =)6
0, 0-: D. +, ?-. &/ 01. )' 2)/. +>+2. &*2> -&< . &/ 01. -. -7. +). -
, 77. , ' )* +'&72, *5- , - @. . 5- (e.g. Aethusa, Caucalis). 

" &22. * B', )*- &/ ! 7), +. , . /&?*5 )* -. 5)< . *0- , ' . @. 22
7' . -. '8. 5: E)B*- &/ 7-. ?5&B. '< )*, 0)&* , ' . ', ' . 2> &=-. '8. 5
(F)B: GH I J4I K9: E&< . 7&22. * B', )*- -1&@2, +L &/ . *5. 3)*.
(F)B: GH #G4I MAF)B: NH OM4ON9@1)+1 -?BB. -0- 01, 001. > 1, 8.
7, --. 5 01'&?B1 , 2)< . *0, '> +, *, 2- &/ =)' 5- &' =, 0- (D)PL,
I QQR9:

S1. 2)-0&/ ! 7), +. , . /&?*5 )* 01. -. 5)< . *0- )- , - /&22&@-
(7&22. * 0>7. - , ++&'5)*B0& " ?*0 OKGT9H

Laserpitum latifolium L. 

" &22. * B', )*- &/L. latifolium (F)B: KHK4OR9, ' . -)< )2, ' 0&
laserpitiurn siler (-7. +). - @)01 < &' . -&?01. '* ', *B. A, =-. *0
/' &< 01. " &2)-1 /2&', 9 , *5 -&< . 0)< . - 01. > , ' . +&< =)*. 5 )*
&*. 0>7. (; ?25. ' , *5 U,*--. * OKKG9: S&5, > ', ' . 2&+, 2)0). - &/
01)- )*0. ' . -0)*B72, *0, ' . -)0?, 0. 5 )* 01. 0@& < , )* , ' . , - 4)*
?72, *5 , *5 < &?*0, )* , ' . , - )* 01. -&?01. '* , *5 -&?01. , -0. '*
" &2, *5 , *5 )* 01. *&'01. '* 7, '0 &/ 01. +&?*0'> )* 01. =. 20&/
1)B1 < &', )* . - 4)* 01. ; , V?' ), * , *5 01. W, -V?=> X, L. 2, *5-
(Y,Z[ +AY,Z[ + I QQO9: E?+1 5)-0' )=?0)&* -?BB. -0- 01, 001. &' )6
B)* &/ -&< . 2&@2, *5 -)0. - +&?25 =. ' . 2)+0)* +1, ', +0. ': S1. >
, ' . ' . 7&'0. 5 /' &< 7)*. 4&, L /&' . -0 )* " &< . ', *), ($V?=)P-L)
OKMQ9 , *5 /' &< 01. '< &71)2&?- +&< < ?*)0). - &/ Geranion 
sanguinei &' Quercetalia pubescentis )* 01. " &52, -). ' . B)&*
(e.g. \ @)L2)P-L) et al. OKGN9:

" &22. * &/ L. latifoliurn )- 7' . -. *0 , 0 D]^5&@& )* 01.
_&?*B. ' ` '>, - (V&*. DI 9 , *5 01. . , '2> " ' . =&' . , 2 -. +0)&*-
(=. B)**)*B&/ V&*. DR9(F)B: KHK4OI 9: ! - )07' . /. ' - -&)2- ' )+1
)* +, 2+)?< +, ' =&*, 0. (2)L. Pleurosperrnurn austriacurn) )0
-. . < - 01, 001)- .5, 71)+ /, +0&' @, - ' . -7&*-)=2. /&' . 37, *-)&*
&/ 01)- -7. +). - )* 01. _&?*B. ' ` '>, -:

Pleurospermum austriacum (L .) Hoffm. 

S1)- -7. +). -A5?. 0&)0- +1, ', +0. ' )-0)+7&22. * /. , 0?' . -A@, -
< &-0/' . a?. *02> )5. *0)/). 5 < . < =. ' &/ ! 7), +. , . )* 01. " 2. )-6
0&+. *. 5. 7&-)0-: b &@)0&++?'- ', ' . 2> )* < &?*0, )* , ' . , - )*
-&?01. '* " &2, *5A)* -?=4< &?*0, )* V&*. , *5 )* ' . 2)+02&@2, *5
7&7?2, 0)&*- )* 01. W, -V?=), * X, L. 2, *5 , *5 01. 2&@. ' c )-0?2,
d)8. ': ! ++&'5)*B0& #8. ' -. * ( OKMT901. 2&@2, *5 -)0. - &/ 01)-
-7. +). - B. 0-+, '+. ' @. -0@, ' 5 )*0&@. -0. '* %?'&7. , *5 )0- &+6
+?'' . *+. )- 2)< )0. 5 => 01. 4I e$ )-&01. '< &/ U,*?, '>: #* 2&@6
2, *5 2&+, 2)0). - (; , ' L&@-L) , *5 $1&Z*, +L) OKGNAf . '=)+1 , *5
; , ' L&@-L) OKKG9 )0 , 77. , ' - &* >&?*B /' . -12> -2?< 7)*B
-2&7. -A' )+1 )* +, 2+)?< +, ' =&*, 0. : S1)- . 5, 71)+ /. , 0?'. )- &/
+'?+), 2 )< 7&'0, *+. )* 01. 5)-0' )=?0)&* &/ P. austriacurn =, 26
, *+)*B 01. )* /2?. *+. &/ &01. ' ?*/, 8&', =2. /, +0&' -: #0?-?, 22>
' . 0' . , 0- /' &< 01. 8. B. 0, 0)&* )* < &' . < , 0?'. -?++. --)&*
-0, B. -: ! B&&5 .3, < 72. &/ 01. -. ' . 2, 0)&*-1)7- )- 01. &++?' 4

' . *+. &/ P. austriacurn )* 01. d, 5?*), 8, 22. >A*&'01. '* " &6
2, *5 (f . ' =)+1 , *5 ; , ' L&@-L) OKKG9@1. ' . )0B'&@- 0&B. 01. '
@)01 &01. ' < &?*0, )* -7. +). - (Bupleururn longifolium, 
Chaerophyllurn hirsuturn, Laserpitium latifoliurn , *5 Liba­ 
notis pyrenaica) )* 01. Stellario-Carpineturn typicum +&< 6
< ?*)0>, *5 )0+&*-0, *02> < )B', 0. - @)01)* 01)- , ' . , : E)< )2, '
&=-. ' 8, 0)&*- @. ' . < , 5. &* 01. -2&7. - &/ 01. c )-0?2, d)8. '
8, 22. > (f . ' =)+1 OKNT9@1. ' . P. austriacum B' . @)* 3. '&01. ' 6
< )+ 8. B. 0, 0)&*:

#* 01. 2, 0. B2, +), 2-. 5)< . *0- , 0D]^5&@&&*2> , /. @7&26
2. * )- /&?*5 (F)B: # g HINAI K9: #* 01. @1&2. " 2. )-0&+. *. < , 0. 6
' ), 2 , *, 2>V. 5 )* 01. 7' . -. *07, 7. ' A< &-07&22. * @, - *&0. 5 )*
01. +&25 71, -. - 4, 0h@)**, " &' ^=, (I I 7&22. * 4D'&'?7AF)B:
#g HI JARQ9A, 0W, 2)]i @(I 4&7. * 71, -. =. 2&@01. f &2-0. )*), *A
01. &25. -0/)*5)*BAF)B: Og HI G9A=&' . , 271, -. , 001. . *5 &/ 01.
%. < ), * (R9A, 0Y=i Z*&(#9, *5 ', ' . 2> )* 01. @, '< )*0. ' B2, +), 2
-0, B. - 4, 0 Y, L'V. (I - Carpinus V&*. A f &2-0. )*), *9A , 0
j &-L'V. *)+. (I - Taxus V&*. &/ 01. f &2-0. )*), *9 , *5 , 0
` V). @?2. (2-endofCorylus V&*. A01. %. < ), *9: E%; 71&0&6
B', 71- (F)B: #g HI M4I JARQ4RO9, *5 X; , *, 2>-)- &/ &25. ' < , 6
0. ' ), 2 -1&@*&5)//. ' . *+. - )* +&< 7, ' )-&* @)01 01. 7' . -. *05, >
' . /. ' . *+. 7&22. * : g01. ' ' . +&' 5- &/ Pleurosperrnum )* 01.
" 2. )-0&+. *. @. ' . +)0. 5 => h'&5&P ( OKNQ9, *5 < &' . ' . +. *02>
=> b&'>kL). @)+V(OKNG9, 0b , L]&(01. X, 0. E, , 2), *9AW'?7)6
P-L) ( OKKM9, 0g --i @L, (f &2-0. )*), *9Ad, 2-L, 4U,-). @)+V&@,
, *5 ` . < -L. ( OKKG9, 0l &k+)[ m(X, 0. c )-0?2), *9, *5 X, 0, ]&@,
( OKGI 9, 0n, '* &@). + (" ' . =&' . , 29:

Beru/a erecta (Huds.) Covill e 

g *2> &*. 7&22. * B', )* @, - /&?*5 )* 01. < )552. f &2&+. *.
,0D]^5&@&(F)B: OOHI I 9: S&5, > B. erecta &++?'- )* -0' . , < -
, *5 ' )8. ' - )* 01. Sparganio-Glycerion jluitantis (; , 0?-V6
L). @)+V OKGO9: ! - 01. D]^5&@&X, L. 1, 5 *&*, 0?', 20' )=?0, ' 6
). -A 7&22. * +&?25 ' . , +1 01. 2, L. &*2> @1. * 0', *-/. '' . 5 =>
)*-. +0 , *5o&' =)' 5-: #0)- , 2-& *&0 . 3+2?5. 5 01, 0 5?')*B 01.
', ' . 2> &++?'' )*B /' . -1. 0-A 01. @, 0. ' - &/ 01. *. , '=> j L',
d)8. ' @. ' . 5)-+1, 'B. 5 )*0& 01. 2, L. (D)PL, et al. OKKO9:

" &22. * &/ B. erecta (F)B: # #HOG9)- -)< )2, ' 0&01, 0&/ Sium 
latifolium (F)B: OOH ONAOK9, *5 5)//. ' - &*2> => -< , 22. ' -)V. :

Pastinaca sativa L. 

S1)- +&< 72. 3 0, 3&* (X&&- OKKR9 )- 5)8)5. 5 , < &*B-0
&01. ' )*0&P. sati va -?=-7: sativa ()*+2:+?20)8, ' 8, ': saliva , *5
8, ': pratensis " . ' -9 , *5 @)25 P. saliva -?=-7: sylvestris 
(; )22:9 d&?>p $, < ?-: #* " &2, *5 &*2> 01. @)25 0, 3&* (8, ':
pratensis) &++?'- +&< < &*2>A-1&@)*B)*+' . , -)*B*?< =. ' &/
*. @-)0. - -)< )2, ' 2> 2)L. )* l . '< , *> (X&&- OKKR9:

P. sativa )- +&*-)5. ' . 5 , - , * , 7&71>0. (b&@, L OKGRA
E?5*)L4j i Z+)L&@-L, OKGN9A, 201&?B1 )0)- 1, ' 5 0&5. 0. '< )*.
)0- &' )B)*, 2+&< < ?*)0>: #* 01. )*8. -0)B, 0. 5 , ' . , )0< &' . &/0. *
B'&@- )* 5)-0?'=. 5 ?'=, * , ' . , - ('&, 5-)5. -A 2, @*-A*. , ' ', )2
0', +L-901, * )* '?', 2 &*. -: P. saliva )- *&0. 8. *2> 5)-0' )=?0. 5
,+'&-- " &2, *5 , *5 . 8. * )* 7, '0)+?2, ' -< , 22. ' , ' . , -: ! ++&'56
)*B 0& 01. 5)-0' )=?0)&*, 2 < , 7- (Y,Z[ +AY,Z[ + I QQI 9A)0&++?'-
,=?*5, *02> )* -&?01. '* , *5 @. -0. '* ' . B)&*- &/ &?' +&?*0'>:

P. saliva 7&22. * (F)B: NH OG9 5)//. ' - /' &< Heracleum 
sphondyliurn (F)B: NHOK4I I 9=> , -< , 22. ' -)V. , *5 01. +1, ', +6
0. ' &/ +&22?< . 2, . : S1. -. 0, 3, A0&B. 01. ' @)01 Malalabia , *5
Tordylium, ' . 7' . -. *0, +2&-. 2> ' . 2, 0. 5 7&22. * B'&?7:
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! & &' ( ) *+, - . - &' /0 (102 &- /, (3&/4/51&/- 3 &26( 7&. -
06(5/8 (309. 104-: 3, -3;2 /3 &' ( , (6-0/&02- : 3<(=&' 13 0(>?
(=1; ' : 3, =(, 2(1=07@/<A BCD@/<AEF BGHBE9AI - . (>(=D8 15=-?
4-00/ ;0-4Pastinaca . (=( =(6- =&(, /3 - ;, (=, (6-0/&0e.g. 4=- 8
-6(3 70&(66(H;/J(9 >(<(&1&/- 3 -4" ;( /0&- 5(3( 7K 1/ BLLC9D
0/35( &' ( M- 8 13 6(=/- , /3 N(=8 132 7OP=Q(=HN=- ' 3( BLLR9
10 . ( ;; 10 4=- 8 &' ( %1=;2 K (, /(>1; /3 " - ;13, 7S1&1*- . 1
BLLL9A ! >(=2;1&( -55: ==(35( -4Pastinaca 1&)* +, - . - 10
. ( ;; 10&' ( 1Q0(35( -4/&06- ;;(3 /3 &' ( - ;, (=" ;( /0&- 5(3( : 3/&0
131;20(, Q2 8 20(;40: 66-=&0 &' ( >/(. -4O-=Q(=HN=- ' 3(
7BLLR913, S- - 0 7BLLT9&' 1&&' /0 06(5/(0 /0 1 =(;1&/>(;2 3(.
8 (8 Q(=/3 &' ( $(3&=1; %: =-6(13 4;- =1A

Daucus carota L. 

D. carota /0-3( -4&' ( 8 - 0&5- 8 8 -3 ! 6/15(1( /3 " - ;13,
/3' 1Q/&/3< 1;; J/3, 0 -4, /0&:=Q(, 1=(10 13, 610&:=(0 -4Ar­ 
rhenatheretalia 7K 1&: 0UJ/(. /5UBLVBDW- . 1J BLVT9A

X' ( -55: ==(35( -46- ;;(3 <=1/30 -4Daucus 0&1=&(, 1&
) *+, - . - 10 (1=;2 10 &' ( ! ;;(=- , 7@/<A BCDU- 3( ) ;913, &' (2
. (=( 06-=1, /51;;2 3- &(, /3 &' ( Y- : 3<(= Z=210 7U-3( VC9
7@/<A B[ F CTHCG913, /3 &' ( 4/=0&' 1;4-4&' ( I - ;- 5(3(A \ /35(
&' ( Carpinus U-3(D 51==-& - 55: ==(, 1Q: 3, 13&;2 /3 &' =((
6' 10(0H1&&' ( Q(</33/3< -4&' ( ' - =3Q(18 6' 10(D]: 0&Q(4-=(
13, , :=/3< &' ( M- 8 13 6(=/- , 13, 4=- 8 &' ( %1=;2 K (, /(>1;
&/;; &- , 12A\ /35( &' ( %1=;2 K (, /(>1; 0-8 (. ' 1&, /44(=(3&6- ;?
;(3 75: ;&/>1&(, 6;13&0̂ 9 166(1=0D' - . (>(=3- 06(5/1; 0&: , /(0
. (=( : 3, (=&1J(3A" - ;;(3 <=1/30 -451==- &. (=( 1;0- 4-: 3, /3
&' ( %(8 /13 1&W/, U/51 7) /_J1DW/&25' - =:JD/3 6=(61=1&/- 39A

Conium maculatum L. 

" - /0- 3 ' (8 ;- 5J /0 1 3/&=-6' /;- : 06;13&- 55: 62/3< -6(3
-=0(8 /H-6(3D0: 44/5/(3&;2 8 - /0&' 1Q/&1&0=/5' /3 -=<13/58 1&?
&(=71;;/135( %: H! =5&/- 3DK 1&: 0UJ/(. /5UBLVB9A!" 8 12 15&10
1 6/- 3((=06(5/(0 ` : /5J;2 5- ;- 3/U/3< . 10&(;13, 0A #3 &' ( /3?
>(0&/<1&(, 1=(1 &' /0 06(5/(0 /0 =1=(;2 3- &(, A !" /0 13 1=5' (- ?
6' 2&( -=/</31&/3< 4=- 8 &' ( 0- 51;;(, DDD#=13-HX: =13a =(</- 3
7\ : , 3/JHb P]5/J- . 0J1 BLVE9A Conium 6- ;;(3 7@/<A # c F
BLHCC9. 104-: 3, /3 &' ( 2- : 3<(0&0(5&/- 3 /3 &' ( 6=-4/;( 4=- 8
) *+, - . - A

Aethusa cynapium L. 

A. cynapium =1=(;2 /3' 1Q/&0 6=/8 1=2' 1Q/&1&0 (e.g. ! A5A
006A cynapioides 7K A ) /(QA9 \ /8 J (Bidentetea tripartitae, 
M-&' 8 1;(= BLVV9 13, /& -4&(3 <=-. 0 /3 0(5- 3, 1=2 -3(0
70: Q06Aagrestis 7b 1;;=A9Z- 0&1;D/3 <1=, (30H/3 &' ( 1;;/135(
Fumario-Euphorbion 7M-&' 8 1;(= BLVV913, /3 5=-6;13, 0H
/3 &' ( 1;;/135( Caucalidion lappulae 7K 1&: 0UJ/(. /5UBLVB 9A

c 3;2 &' =(( 6- ;;(3 <=1/30 . (=( 4-: 3, /3 &' ( - ;, (=61=&0-4
&' ( I - ;- 5(3( 7@/<A LF CTHCG9A I /<' =(` : /=(8 (3&0 -4A. 

cynapium 155- =, /3< &- &' ( 5- 3&(3&-451;5/: 8 51=Q- 31&(
8 /<' &Q( &' ( 6- 00/Q;( (d6;131&/- 3A \ - /;0 -4&' ( (1=;2 I - ;- ?
5(3( . (=( =/5' (=/3 51;5/: 8 51=Q- 31&( &' 13 3- . A K 15=-4-0?
0/;0 -4Aethusa . (=( =1=(;2 4-: 3, /3 I - ;- 5(3( 0/&(0 H- 3
b - ;/3 #0;13, 7(1=;2 K (, /(>1;DS1&1*- . 1 BLLL9D/3 &' ( >/5/3?
/&2 -4O=1J- . 13, " =U(8 2e; 7&' ( ;1&( I - ;- 5(3(Df 8 : , 1 BLBGD
O: ;5U2_0J/ BLTCDO- 6(=-. 1 BLE[ 913, /3 -&' (=0/&(0A

Anthriscus sylvestris type 

X' /0 6- ;;(3 &26( /0 =(6=(0(3&(, Q2 &. - >(=2 5;- 0(;2 =(?
;1&(, 06(5/(0 HA. sylvestris #$%& I - 448 A 7- 3( -4&' ( 8 - 0&
5- 8 8 - 3 ! 6/15(1( 8 (8 Q(=0 /3 " - ;13, 913, A. nitida 7b 1' ?
;(3QA9I 1U0;/30UJ2 . /&' 6- ;;(3 <=1/30D. ' /5' 5133- &Q( , /0?
&/3<: /0' (, 4=- 8 (15' -&' (=D 13, 4-= &' /0 =(10- 3 &' (2 1=(
5- 8 Q/3(, /3 -3( &26( 7" : 3& BLVG9A ! 55- =, /3< &- Z- /3<
7BLgCD14&(=\ 61;/J BLLE9&' ( 4/=0&&1d- 3 -=/</31;;2 /04-: 3, /3
=/>(=0/, ( 4-=(0&0 -4Alno-Padion. A. sylvestris - 55:=0 1;0- /3
, /44(=(3& &26(0 -4>(<(&1&/- 3 731&:=1; -= 13&' =-6- <(3/59
15=-00 " - ;13, HArrhenatheretalia, Filipendulion, Arction 
13, 8 132 -&' (=0 -55: ==/3< - 3 61=&/1;;2 0' 1, ( , =-1, 0/, (0D
=1=(;2 8 - . 38 (1, - . 013, 4-=(0&8 1=</30AX' ( -55: ==(35( -4
&' ( 0(5- 3, 06(5/(0 /0=(0&=/5&(, 4/=0&-41;; &- &' ( 0- : &' (=361=&
-4" - ;13, H8 - : 3&1/3 13, 0: QH8 - : 3&1/3- : 0 1=(10D. ' (=( /&
-55: =0 8 1/3;2 /3 8 - : 3&1/3 , (5/, : - : 0 4-=(0&7\ 61;/J BLLE9A

! &) *+, - . - D6- ;;(3 <=1/30 -4Anthriscus 166(1= >(=2
(1=;2 /3 &' ( ! ;;(=- , 7U- 3( ) B97@/<A B c F BGHBR9D, - 3- &, (?
5;/3( /3 &' ( Y- : 3<(=Z=2107U- 3( ) C97' (=( A. nitida /06=-Q?
1Q;(9 13, =1=(;2 -55:= &' =-: <' - : &&' ( I - ;- 5(3(A X' ( - ;, (=
4/3, /3<0-4&' /0&26( 1=( 4=- 8 &' ( " - , ;10/( =(</- 3 7Q(</33/3<
-4 &' ( " /3: 0H) (&: ;1 U- 3( -4 &' ( I - ;0&(/3/139 13, &' (
%(8 /13hi /0&:;/13 Q- : 3, 1=29A

Falcaria vulgaris Bernh. 

" - ;;(3 -4Falcaria /0 (102 &- =(5- <3/U( Q2 /&0 ;- 3< 5- ;: ?
8 (;;1( /3 &' ( 8 (0- 5- ;6/: 8 1=(1A) -&' /3 =(4(=(35( 0;/, (013,
/3 &' ( 4-00/; 018 6;(0D6- ;;(3 7- Q0(=>(, /3 0/, ( >/(. 9 . /&'
0&=1/<' &7@/<A #c F VHL9-=, /0&/35&;2 5: =>(, 7@/<A # c F gHE9/3?
3(=5- 3&- := . 104-: 3, AX' ( 0(5- 3, &26( /0/;;: 0&=1&(, Q2 " : 3&
7BLVG9A\ 6(5/8 (30. /&' 1 0&=1/<' &5- 3&- := 1=( 8 - 0&5- 8 8 - 3
13, &' (2 =(0(8 Q;( 6- ;;(3 <=1/30-4Anet hum graveolens, ' 1>?
/3< ' - . (>(=D5- 1=0( 5- ;;: 8 (;;1( /3 &' ( 6- ;1=516013, , /44(=?
(3&05: ;6&:=( 7" : 3&BLVG97@/<A #c F B[ HBT9A

X' ( (1=;2 166(1=135( -4Falcaria 1&) *+, - . - 13, /&0-5?
5: ==(35( /3 &' ( (1=;2 6' 10(0 -4&' ( I - ;- 5(3( /0>(=2 /3&(=(0&?
/3<A #3 " - ;13, D/&0 31&/>( =13<( &- , 12 /0 =(0&=/5&(, 8 - 0&;2 &-
3-=&' H. (0&(=313, . (0&(=31=(10 13, &- 0- : &' H(10&(=3-3(0
. /&' 1 5;(1= <16 Q(&. ((3 &' (8 7j 1]k5D j 1]k5 C[ [ #9A #3
%: =-6(DF alcaria =(6=(0(3&0&' ( " - 3&/13 &26( -4=13<(A#&6=(?
4(=0. 1=8 ' 1Q/&1&0D=/5' /3 51;5/: 8 51=Q- 31&( 13, 4-=&' /0=(1H

Fig. EA " ' -&- <=16' 0-46- ;;(3 -4! 6/15(1(A Bupleurum, 4-00/; 6- ;;(3D) *+, - . - 7VBA9018 6;( CCD\ %K 6' -&- <=16' 0D5;(1=;2 >/0/Q;( 60/ ;1&1
05: ;6&: =( 3(1=&' ( 5- ;6/ 13, - 3 &' ( 6- ;1=1=(1D&' ( 61&&(=3-48 (0- 5- ;6/8 : 8 H0- 8 ( J/3, -4=:<: ;1&1H>(==:51&17#DTDRDE9D'( % BL 7C9D) ;ACB 7GD
g9DZU/(. : ;( LARRD&' ( S1&( \ 11;/13D" - , ;10/( =(</- 3 7VDL9AHacquetia epipactis, 8 - , (8 6- ;;(3D0/, ( >/( . 7#c 9D5- ;6: 0 >/(. 7BB 9D8 (0- 5- ;?
6/: 8 >/(. 7BCD# T9AB. ranuncu!oides, 8 - , (=36- ;;(3DX1&=1 K &07T[ HTR9APastinaca saliva, 4-00/; 6- ;;(3D) ;ACVE 7BG9D) ;ACVGD6- ;;(3 . /&'
, /00- ;>(, (3, (d/3( 7BRHBE9D8 - , (=36- ;;(3Dl (, ;/51D0- : &' (=3K 1U->/1=(</- 3 7BV9AH. sphondy!! ium 006Asphondy!ium, 8 - , (8 6- ;;(3DO(. D
X' 18 (0 =/>(=0/, ( 7CgDCL9 13, H. sphondy!! ium 006Asibiricum ( BLHCCDCEHCV9D8 - , (=36- ;;(3D\ &- J M: 0J/D" - , ;10/( =(</- 3 7BLHCC9D4-00/;
<=1/3D) *+, - . - TG7CT9AZ/44(=(35(0/3 05: ;6&:=( 61&&(=3F8 - , (=36- ;;(3D$U15' P. (JDK 1U->/1=(</- 3 7CEHCV9D4-00/; <=1/30Dm. /331 " - =+Q1D
$1=61&' /130Di /0&: ;/13 7CG9DZU/(. : ;( EATRD%1=;2 %(8 /13 7CR9A
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&' ( & )* )& &' + , *)+ , & - ./ 00, - / 1' ( 0 *2, 3 / .+ ./ )13 / 4
, + 5/ ( 6+ , ( *&3 )*2 + / .1 - , 5.)&7 82, )- , / 12/ 5)*/ *&/ ., .)9, .:
5/ ( 6&7 ; <=>?4@&6) ABCDEF&G00, &*&*2/ * *2, &1' =, &' H*2, )( :
>)&, - 9/ 11, 4 ' H*2, I 6./ J )9, . AH1' 3 )( 0 ( , / . KL<- ' 3 ' M/ 6, F
3 )*2 >/ 1>/ ., ' G&01/ >)/ 1*)11&' HH, ., - , N>, 11, ( * 2/ 5)*/ *&- G.)( 0
*2, ( ' .*23 / .- &+ )0./ *)' ( ' HN, .' *2, .+ / 1=1/ ( *&7 " , .2/ =&- G.:
)( 0 *2, O' G( 0, . P.4/ &A?' ( , KQF/ ( - )( *2, , / .14 R' 1' >, ( ,
*2)&&=, >), &+ )0./ *, - )( *' / -S/ >, ( * / ., / &T3 2)>2 3 , ., 2)0214
>/ 1>/ ., ' G&/ * *2)&*)+ , 782, 1/ >6 ' HFalcaria =' 11, ( )( *2, - )/ :
0./ + / 5' 9, *2, &/ + =1, BED/ * *2, + )- - 1, R' 1' >, ( , AU)07 BQF
+ / 4 5, , N=1/ )( , - 54 1, / >2)( 0 ' H>/ 1>)G+ H.' + *2, &' )1&- G.:
)( 0 *2, R' 1' >, ( , ./ *2, . *2/ ( 54 - , *, .)' ./ *)' ( ' H1)02* >' ( - ):
*)' ( &7 VG.=.)&)( 0 )&*2, 1/ >6 ' H+ ' - , + &*/ ( - &' HFalcaria )(
*2, I 6./ 9/ 11, 4 / ( - *2, 3 2' 1, W/ ?G.)/ ( M/ 6, 1/ ( - 7 " .' 5/ :
514T)*3 / &0./ - G/ 114 , 1)+ )( / *, - H.' + =1/ ( *>' + + G( )*), &7 #*)&
/ 1&' =' &&)51, *2/ * )* ( , 9, . ., / >2, - + ' ., ( ' .*2, .( / ., / &- G.)( 0
*2, R' 1' >, ( , , N=/ ( &)' ( 7

" ' 11, ( 0./ )( & ' HFalcaria 3 , ., H'G( - / 1&' )( *2, , / .14
=2/ &, &' H*2, %, + )/ ( / * P?), 3 G1, AK)@6/ TX)*4>2' .G6TQYYZ[
U)07 BY\ B]EF7

Cicuta virosa L. 

82)&)&/ >2/ ./ >*, .)&*)>=' 11, ( *4=, A&2/ .)( 0 H, / *G., &3 )*2
Apium, Oenanthe, Sium / ( - Benda) 3 )*2 1' ( 0 / ( - 9, .4 1' ( 0
>' 1=)7 K, >/ G&, ' H)*&+ ' .=2' 1' 0)>/ 1 9/ .)/ *)' ( T)- , ( *)H)>/ *)' ( &
)( 1)02* + )>.' &>' =, >/ ( 5, ., 1)/ 51, ' ( 14 3 2, ( / * 1, / &* / H,3
&=, >)+ , ( &/ ., , N/ + )( , - 7 84=)>/ 1 $7 virosa =' 11, ( AU)07 BB\
QYF >1' &, 14 ., &, + 51, & *2/ * ' HOenanthe aquatica AU)07 BB\
QB F7 82, H,/ *G., &- )&*)( 0G)&2)( 0 H.' + *2, 1/ **, . &=, >), &] / 1:
+ ' &* &*./ )02* )( ( , . >' ( *' G.T&G5/ >G*, =' 1/ . >G=&A" G( * BĈ _F
' . &' + , 3 2/ * - )HH, ., ( * &2/ =, ' H=' .G&] / ., ( ' * / 13 / 4&>1, / .14
9)&)51, 7 ! 1&' ' ( V%W =2' *' &AU)07 BB\ B] B #TQCTZYF*2, - )H:
H, ., ( >, &' H&>G1=*G., / ., ' ( 14 H/)( *14 , N=., &&, - 7 `7 aquatica 
2/ &/ .G0G1/ *, =/ **, .( 3 )*2 &+ / 11, . .G0/ , / ( - 3 )*2 / &+ / 11, .
*, ( - , ( >4 *' H'.+ .' ' H]1)6, &*.G>*G., &7R' 3 , 9, .TV%W =2' *' :
0./ =2&' H*2, Oenenthe- Cicuta >' + =1, NH.' + KL<- ' 3 ' / ( -
' 1- , . =/ .*&' H*2, " 1, )&*' >, ( , / &3 , 11/ &+ ' - , + ., H,., ( >, + / :
*, .)/ 1 AU)07 BB\ B]BBTQCTZYF&2' 3 *2/ * )* )&=' &&)51, )( + ' &*
>/ &, &*' - )&*)( 0G)&2 5, *3 , , ( *2, &, *3 ' &=, >), &' ( *2, 5/ &)&' H
&>G1=*G., H, / *G., &7 Cicuta =' 11, ( H.' + a )&*G1)/ ( &)*, )( ( ' .*2:
, .( " ' - 1/ &), AU)07 # #\ BYFT2/ - &+ / 11, . 0./ )( &)( >' + =/ .)&' (
*' *2, *4=)>/ 1 ' ( , &AQC]ZZ b+ 9, .&G&/ 5' G* ZDb+ )( + ' - , +
=' 11, ( F7 #( &/ + =1, &H.' + *2, O' G( 0, . P.4/ &A?' ( , KQFT=' 1:
1, ( ' H$7 virosa, )( >' + =/ .)&' ( 3 )*2 *2/ * H.' + ! 11, .' - ' . *2,
R' 1' >, ( , T&2' 3 &0., / *, . 9/ .)/ *)' ( )( &)?, / ( - ' G*1)( , ] , &=, :
>)/ 114 &2' .*, ( )( 0 ' H*2, 1' ( 0 / N)&/ ( - 5.' / - ./ ( 0, ' H=' 11, (
)( - , N' . *4=, ' H=' 1/ . >G=&A' 5*G&, ' . / >G*, FAU)07 BB\ B_]BDF7
VG>2 / *4=)>/ 1 0./ )( & / ., - )HH)>G1* *' - )&*)( 0G)&2 H.' + Sium 
=' 11, ( AU)07 BB\ BcT BCFT 3 2)>2 )& >2/ ./ >*, .)&*)> 54 / + ' .,
., 0G1/ . , 11)=*)> &2/ =, *2/ ( $7 virosa / ( - `7 aquatica 0.' G=
A&, ( &G " G( * BĈ _F / ( - *2)>6 ( , N)( , 7 a / .)/ 5)1)*4 ' H=' 11, (

&2/ =, )&/ 1&' ( ' *, - )( + ' - , + =' 11, ( >' 11, >*, - H.' + !" virosa 
0.' 3 )( 0 / 1' ( 0 1/ 6, &2' ., &/ * KL<- ' 3 ' 7

$7 virosa )&G&G/ 114 H'G( - )( *2, */ 11&, - 0, 5, - & ' H/ 11):
/ ( >, Magnocaricion ; ' >2 BCQD H'.+ )( 0 / ( / &&' >)/ *)' (
Cicuto-Caricetum pseudocyperi K' , . , * V)&& AW/ *G&?6), :
3 )>? BĈ BF7

! * KL<- ' 3 ' T+ / >.' H'&&)1&/ ( - =' 11, ( ' H$7 virosa 3 , .,
H., dG, ( * / &, / .14 / &)( *2, ! 11, .' - A?' ( , K B FTO' G( 0, . P.4/ &
/ ( - " ., 5' ., / 1 =, .)' - & A?' ( , & KQ]KZFT ./ ., 14 1/ *, . ' ( / ( -
/ 0/ )( + '. , >' ++ ' ( 14 &)( >, *2, %/ .14 W, - ), 9/ 1*)+ , + / .6:
)( 0 1' 3 , .)( 0 ' H*2, 1/ 6, 3 / *, . 1, 9, 17

!" virosa 5, 1' ( 0&*' *2, &=, >), &T + / >.' H'&&)1&' H3 2)>2
/ ., + ' &* ' H*, ( H'G( - )( 1/ 6, &, - )+ , ( *&7 " .)+ / .)14 )* )& ., :
=' .*, - H.' + *2, >' 1- + ' &*14 5' ., / 1=' 11, ( H1' ./ &] )( *2, R' 1:
&*, )( )/ ( )( " ' 1/ ( - AX)*/ BCCCF / ( - U)( 1/ ( - A! / 1*' et al . 
BCCQFT / * + / ( 4 " 1, )&*' >, ( , %/ &* %G.' =, / ( &)*, & AI ), 1)>?:
6), 3 )>? BĈ QFT)( W)- ]" 1, )&*' >, ( , &, >*)' ( )( , / &*, .( " ' 1/ ( -
Ae.' - ' @ BCE_F7 #*)&' H*, ( ( ' *, - )( *2, =)( , ]5).>2 =2/ &, &' . )(
*2, *., , 1, &&=., ]%, + )/ ( / ( - )( *2, a )&*G1)/ ( ' H" ' 1/ ( - / ( - / - :
S/ >, ( * / ., / & Af ./ ( ' &?, 3 &6) BCCZT P4/ 6' 3 &6/ BCZCT a , :
1)>26, 9)>2T W/ + / 6' 3 / BCCCT 8' 5' 1&6) BCCBT8' L=/ # CDBT
R/ 2( , eta!. BCC_F/ &3 , 11/ &H.' + ( G+ , .' G&R' 1' >, ( , &)*, &7

Sanicula europea L. 

` ( 14 *2., , *4=)>/ 1=' 11, ( 0./ )( &3 , ., ( ' *, - )( *2, R' 1' :
>, ( , &, >*)' ( )( KL<- ' 3 ' A*2, H).&* 0./ )( )( )*& , / .14 &*/ 0, ]
&/ + =1, _EFAU)07 ^\ BQ]B_F78' - / 4 )( *2, )( 9, &*)0/ *, - / ., / V7
europea )& ./ ., 14 ( ' *, - )( - , >)- G' G& H'., &*&7 83 ' =' 11, (
0./ )( & 3 , ., H'G( - / 1&' )( *2, Carpinus =' 11, ( ?' ( , ' H*2,
%, + )/ ( )( *2, " ' - 1/ &), ., 0)' ( AU)07 ^\ BE]BcF7

Carum carvi L. 

82, =' 11, ( ' H*2)& &=, >), & )& 9, .4 ./ ., 14 H'G( - )( &, - ):
+ , ( *&/ * KL<- ' 3 ' A' ( 14 H'G.=' 11, ( 0./ )( &( ' *, - )( - , =' &)*&F
- , &=)*, )*& dG)*, >' + + ' ( ' >>G.. , ( >, )( + ' - , + >' + + G( ):
*), &7 #*/ ==, / ., - )( *2, 4' G( 0, . R' 1' >, ( , G( )*&5G* )* 2/ &5, , (
>' + =1, *, 14 / 5&, ( * &)( >, *2, %/ .14 W, - ), 9/ 17#( *2)&=, .)' - T
2' 3 , 9, .T )* &2' G1- 5, , N=, >*, - )( =' 11, ( &=, >*./ T*/ 6)( 0 )( *'
/ >>' G( * )*&2)02 1)02* - , + / ( - &T3 2)>2 =., - , &*)( , )* *' 0.' 3 )(
' =, ( 1/ ( - &>/ =, &>., / *, - 54 &*.' ( 0 2G+ / ( )+ =/ >* )( H1G, ( >, 7
W/ >.' H'&&)1&AH.G)*&F' H$7 carvi 3 , ., H'G( - )( *2, P.4/ &H1' ./
)( *2, $ / .=/ *2)/ ( &A; G1>?4@&6) BCZQF7

Sese/i annuum L. 

! >>' .- )( 0 *' " G( * ABĈ _F*2)&&=, >), &- )HH, .&H.' + Liba­ 
notis pyrenaica #$"%K' G.0, / G54 )*&+ ' ., , 1' ( 0/ *, - ( / .. ' 3
, ( - ' / =, .*G., / ( - )( - )&*)( >* >' 1G+ , 11/ , / * =' 1, & AU)07 #` \
BD] B̂ F7

8' - / 4 5' *2 &=, >), &/ ., ./ ., + ' &* ' H*, ( ' >>G.. )( 0 ' ( *2,
&1' =, &/ 1' ( 0 .)9, . 9/ 11, 4&A5G)1*54 01/ >)/ 1 *)11&.)>2 )( >/ 1>)G+

Fig. 8. " 2' *' 0./ =2&' H=' 11, ( ' H! =)/ >, / , 7 B] c Eryngium planum, + ' - , + =' 11, ( Tf g./ ; / 13 / .)/ T>' 1=G&9), 3 A#FT&)- , 9), 3 AQFTV%W
=2' *' &TNQEYYA#` FTN#YYYYABB F[ H'&&)1=' 11, ( TKL<- ' 3 ' AK17F&/ + =1, QQAZT_FTKL7 QCQAEFTI )1>?4( A- , =*2 Z7cE + FT*2, R' 1&*, )( )/ ( AD]CF7
BQ]Bc Sanicula europea, KL7 _E ABQ]B_F[ Carpinus ?' ( , T*2, %, + )/ ( T" ' - 1/ &), ., 0)' ( ABE]B cF7 %N/ + =1, &' H=' 11, ( ' H! =)/ >, / , 3 )*2 - )&:
&' 19, - , ( - , N)( , T Bupleurum, &'" # # ^]QYFT ! =)/ >, / , G( - )HH7T K17AQB]QEF / ( - 3 )*2 =&, G- ' 0, .+ )( / *)' ( , 9)- , ( >, T K17 ! =)/ >, / , G( - )HH7T
AQD]Q̂ FTCaucalis platycarpos, K17 QCY AQCF[ BcT B̂ TQYTQc ] /H*, . K)@6/ TQYYZ7
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&' () *+' ,- ./ 0+&1230+4 5' 11-6 *7 ,8- 9 0: ,21' ; 05-( <=' >?&/
=' >?& @AA#.BC8-(-7*(- / D*1*&-+- *&&2((-+&- *7EBannuum 
' , :0,- : *7,8- +-048) *(0+4 F G(' ; 05- ( H' : 5- (6 I (*) ' ) 1-B
J KI &L6M:G0 <NOPQ. ,(- ' ,: ,80: : I -&0- : ' : ' " *+,0&-1-R-+, 0+
" *10:8 71*(' B #+ ,8- STK3*H* :-&,0*+ I *11-+ 4(' 0+: ' (- +* ,-3 ' ,
,8- 5- (6 ) -40++0+4 *7,8- D*1*&-+- ' : H-11' : 0+ 0,: R0331-
I ' (,B

Tori/is japonica (Houtt.) DC 

" *11-+ *7,80: : I -&0- : 0: &8' (' &,-(0L-3 ) 6 ,6I 0&' 1 ) *+-
:8' I -3 *2,10+- <U04BOVPWX.B! , I (- : -+, ,80: 0: ,8- R*: , &*RY
R*+ :I -&0- : 4(*H0+4 0+ +' ,2(' 1 ' +3 ' +,8(*I *4-+0&8' ) 0,' ,: B
D2R' + ' &,050,6 2+3*2) ,-316 0+&(- ' : - : ,8- I * : :0) 010,6 *70,:
-ZI ' +:0*+ 0+,* +-H ' (- ' : B Tori/is 0: *7,-+ 7*2+3 0+ (23-(' [
8' ) 0,' ,: B C8- \ ' ,- D*1*&-+- ' I I - ' (' +&- *7 0,: I *11-+ ' ,
STK3*H* &*((- : I *+3: H-11,* 0,: +2R-(*2: R*3-R *&&2(Y
(-+&-:B

Chaerophyllum hirsutum L. 

C80: I 1' +, 0+ " *1' +3 4(*H: R' 0+16 0+ R*2+,' 0+ ' (- ' ' +3
0+ ,H* 1' (4- 1*H1' +3 (-40*+: W0+ ,8- +*(,8- (+ I ' (, *7,8- ] ' Y
L2(0' + ' +3 ,8- J ' :L2) 0' + \ ' G-1' +3 <" ' HT*H NOP̂ .B C8-
1*H1' +3 1*&' 10,0- : ' (- :0,2' ,-3 *+ (05-(:03- R- ' 3*H: / ' 1*+4
:,(- ' R: 0+ H- , ' +3 :8' 36 8' ) 0,' ,: * ( *+ H-118- ' 3 ' (- ' : B

" ' HT*H <NOP̂ . ) -10-5-3 ,8' , ,8- : - 1*&' 10,0- : H-(-
7*(R-3 32(0+4 ,8- I * : ,41' &0' 1 -ZI ' +:0*+B C80: 0: I (*) ' ) 16
,(2- B #+ ,8- STK3*H* I (*701- *+16 7*2( I *11-+ 4(' 0+: H-(-
7*2+3 0+ ,8- \ ' ,- _ 1' &0' 1 ' +3 0+ ,8- D*1*&-+- <U04BOV ^QŴP.
:* &*+70(R' ,0*+ 7(*R *,8- ( :0,- : 0: +--3-3B C8- : - I *11-+
4(' 0+: ' (- :0R01' ( ,* ,8- R*3-R <' +3 :2) 7*: :01. *+- : / H80&8
8' 5- :*R-H8' , 3077-(-+, :8' I - 0+ 5' (0*2: :0,- : <-B4B,8- : -
7(*R C' ,(' ] ,: ' +3 S0' T*H0-` ' a ' ,0*+' 1 " ' (G8' 5- 4(- ' ,- (
0+3-Z ,8' + ,8* : - 7(*R J ' :L2) 6 ' +3 " *38' 1- <U04BOV ^@Ŵb/
^c.B

Eryngium plan um L. 

E0Z I *11-+ 4(' 0+: H-(- +* ,-3 0+ ,8- STK3*H* I (*701- V*+-
0+ ,8- d *2+4-( e (6' : <L*+- X@./ *+- 0+ ,8- " (- ) *(- ' 1 <L*+-
X̂ . ' +3 7*2( 4(' 0+: 0+ :-30R-+,: 7(*R 80: ,*(0&' 1 I - (0*3BC8-
-Z' R0+-3 I *11-+ (- : -R) 1- : &1* :-16 ,8' , *7E. planum <U04BXV
NW@/ # AWNN. <' ,' Z*+ ' ) : -+, 0+ " 2+,f: G-6. ' +3 0, :8' (- : :*R-
7- ' ,2(- : H0,8 " 2+,f: E. campestre ,6I - B Eryngium 7*(R: '
) (* ' 3 4(*2I *7I *11-+ H0,8 Sanicula <U04BXV N@WNc. ' +3 Hae­ 
quetia <U04B cV # AWN̂ .BC8- 1-+4,8 *77*: :014(' 0+: 10- : H0,80+
,8- :0L- (' +4- *7R*3-R I *11-+ <̂ @BQ W<̂ PBb. WbNBP gR/
+hQA.BU*: :014(' 0+: 8' 5- :8*(, *( (' ,8-( 1*+4 -&,*&*1I 2: <307Y
7-(-+,0' 1 7- ' ,2(- *7iB maritimum ' +3iB campestre) H03-+-3
' ) *5- -+3* ' I - (,2(- / ' &2,- -+3: / R' (40+: (' ,8-( 5' 42- / -+3*Y
&*1I 2: :8*(, ' +3 ) (* ' 3 WR' (40+: : ,(' 048,/ -+3: 30772:- / &*W

:,' - ) (* ' 3/ -+3*&*1I 2: :*R-H8' , ' I 0&21' ,- H0,8 I (*R0Y
+-+,16 (' 0: -3 :-Z0+- <U04B XV ^WQ.BE. alpinum 8' : :*R-H8' ,
:0R01' ( I *11-+/ 8*H-5- ( *&&2((-+&- *7 ,80: : I -&0- : 0+
STK3*H* :- -R: 0RI (* ) ' ) 1-BC*3' 6i Bplanum 4(*H: R' 0+16
0+ ,8- 9 0: ,21' ' +3 S24 ; 05-( 5' 11-6: ' +3 0+ ' +,8(* I *4-+0&
8' ) 0,' ,: 0+ ' 3>' &-+, ' (- ' : Be 0770&21, &10R' ,0&&*+30,0*+: *7,8-
d *2+4-( e (6' : <L*+- X@. I (* ) ' ) 16 ' 11*H-3 -ZI ' +:0*+ *7
Eryngium ' 1*+4 ,8- (05-(:B F -0: : ' +3 j 8' +' <# OOX. 7*2+3
-503-+&- ,8' , 0+ 1' ) * (' ,* (6 &*+30,0*+ ,80: I 1' +, 71*H-(-3
R*(- 0+,-+:05-16 2+3-( R*3-(' ,- <@@kNc l $ ' +3 NckN@l $
3' 6k+048,. ,8' + 2+3-( 8048-( ,-RI - (' ,2(- : <@ck@@l $ *(
^@k@cl $ W*+16 ' ) *2, I% 71*H-(0+4 I 1' +,: .B ! 7,- ( ,8-
d *2+4-( e (6' : -ZI ' +:0*+ *7iB planum 0+,* 9 0: ,21' ; 05-(
' +3 0,: ,(0) 2,' (0- : / 0, I (* ) ' ) 16 (- ,(- ' ,-3 7(*R :*R- ' (- ' : ' +3
I -(:0: ,-3 *+16 *+ ,8- :1* I - : *7,8- 9 0: ,21' ; 05-( 5' 11-6B #+
80: ,*(0&' 1 ,0R- : 2+3-( R*(- * I -+ &*+30,0*+: 0, ' 4' 0+ 0+5' 3-3
,80: ,- ((0,*(6/ H8-(- +*H 0, : I * (' 30&' 116 *&&2(: 0+ ,8- 50&0+0,6
*7,8- 1' G-B

C80: ,6I - *7I *11-+H' : +* ,-3 ' 1: * 0+ *13-( 3- I * :0,: B#+ 70Y
+' 1 :,' 4- : *7,8- D*1:,-0+0' + *+- :R' 11I *11-+ *7Eryngium 
:I B<̂ XgR. H0,8 1*+4 -&,* ' I - (,2(-W2I ,* ,8- I *1- : <10G- 0+iB
campestre ' +3 iB maritimum), ' +3 30: ,0+&, (' 0: -3 :-Z0+-
' ) *5- -+3* ' I - (,2(- H' : 7*2+3 <U04B XV PWO.B

Aegopodium podagraria L. 

! , I (- : -+, ,80: : I -&0- : *&&2(: 0+ 3077-(-+,/ R' 0+16 :-R0Y
:8' 3-3 8' ) 0,' ,: W+' ,2(' 1*( ' +,8(* I *4-+0&*+- :B! , STK3*H*
0,: I *11-+ 4(' 0+: <U04BOV NWQ. *&&2( (' (-16 2I ,* ,8- Carpinus 
I 8' : - / H8-+ -ZI ' +:0*+ *7Aegopodium H' : : ,0R21' ,-3 ) 6
4(' 32' 116 *I -+0+4 7*(- : , 71** ( <82R' + 0RI ' &,.B #+ ,8- %' (16
] -30-5' 1 0,: ' ) 2+3' +&- 3-&(- ' : -3 ' 4' 0+B

Ostericum palustre Besser 

C80: 0: (' ,8- ( (' (- I 1' +, 0+ " *1' +3/ *&&2((0+4 70(: , *7' 11' ,
,8- " *10:8 \ *H1' +3: ' +3 0+ ,8- \ 2) 10+ mI 1' +3 <=' >?&/ =' >?&
@AA#. 0+ H- , R- ' 3*H: *+ I - ' ,6 :*01:B Ostericum I *11-+
4(' 0+: <U04B OV NbWNP. ' (- +* , ' ) 2+3' +, 0+ ,8- STK3*H* :-&Y
,0*+BC8-0( R' Z0R2R H' : ' ,,' 0+-3 0+ ,8- 0+0,0' 1 : ,' 4- : *7,8-
D*1*&-+- ) 2, ,8- - ' (10- : , I *11-+ 8' : ) - -+ 7*2+3 0+ ,8-
d *2+4-( e (6' : <L*+- S@. <! 11- (*3n.B

Selinum carvifolia (L.) L. 

C80: :I -&0- : 4(*H: 0+ :0R01' ( ' (- ' : ' : ,8- I (-50*2: *+- /
8*H-5-( 0, 0: R*(- ' ) 2+3' +, 0+ R*3-R &*RR2+0,0- : ' : H-11
' : 0+ ,8- I *11-+ 30' 4(' R 7(*R STK3*H*B#,: I *11-+ 0+ STK3*H*
<U04BOV@XŴN. ' I I - ' (-3 ' , ,8- -+3 *70+0,0' 1L*+- *7,8- D*1*Y
&-+- ' +3 -Z,0+&, 0+ ,8- R0331- *7,8- Carpinus L*+- / I (* ) ' ) 16
32- ,* ,8- I ' (,0' 13-&10+- *7H- , I - ' ,6 R- ' 3*H: &1* : - ,* ,8-
1' G- B

Fig. 9. " 8*,*4(' I 8: *7I *11-+ *7! I 0' &-' -BAegopodium podagraria, 7*::014(' 0+: / S1B@Nj <NŴ./ R*3-R I *11-+ <bWQ.BTori/is japonica, 
S1B̂P <PWX.B Laserpitum latifolium, R*3-R I *11-+ <N̂ ./ 7*: :01 4(' 0+: <OWN@.BOstericum palustre, S1BPb <NbWNP.B Pimpinella saxifraga, 
:8' I - 5' (0' ,0*+ *7R*3-R I *11-+/ F *>+oH <Nc. ' +3 E,*G; 2:G0/ " *31' :0- (-40*+ <NXWNO.BP. saxifraga ,6I - / S1BPN <@A./ S1BNO<@N ./ STB@N
<@@.BAethusa cynapium, 7*::014(' 0+: S1BNXQ<@b. ' +3 R*3-R I *11-+/ p2GK&0+ <@̂.BAngelica sy!vestris, S1B̂@<@QW@P./ STB^Q<@c.BSelinum 
carvifolia, S1B̂ b <@XŴN .B Chaerophyllum hirsutum, R*3-R R' ,-(0' 1/ C' ,(' ] ,: <̂ @. ' +3 J ' :L2) 6 (-40*+ <̂ ^./ S0' T*H0-` ' a ' ,0*+' 1 " ' (G
<&*11B%6:6R*+,/ e (6R-( NXXX. <̂ b.q 7*::01 I *11-+/ S1B@N <̂ Q./ S1B̂ @<̂ P. ' +3 7(*R ,8- ,(' 5-(,0+- *7" *38' 1- (-40*+/ ,8- D*1*&-+- <̂ c.B
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Caucalis platycarpos L. 

&' () * +, ) * -+. ' -/0/) 1 +2C. platycarpos ' () 3+0) , +3
. ' -. ' ()+41 1+/-1 /3 . (+5-' 3, 1 /3 06) 45-' 3, ' () ' 1 78' 9: . ;
8' 9: . <==>?@A3-B +3) 5+--)3 C(' /3 D' 1 2+43, /3 6/10+(/. ' -
0/* ) 1 /3 EFG, +D+ 7H/C@I J <K?; L4006/12/3, /3C5(+M) , 06' 006/1
15) . /) 1 /3 06) 5' 10+. . 45/) , ' * 4. 6 L(+' , ) ( (' 3C) 06' 3 3+D' N
, ' B1@O6) 15) . /) 15(+L' L-B6' 1 L) )3 , (' CC) , /3 . ) () ' -10(' 31N
5+(0) , ' -+3C 06) P/104-' &/M) (@

Angelica archangelica L. / Angelica sylvestris L. 

#3 06) " 430Q1 R) B 06)1) 0D+ 15) . /) 1 L) -+3C0+ 0D+ , /22) (N
)30 0B5) 1 SA. archangelica 0B5) ' 3, Peucedanum palustre 
0B5) L40, /22)()30/' 0/3C2) ' 04()1 /3 06' 0R)BS06) M' (/' 0/+3 +2
. +-4* ) --' ) -) 3C06 L)0D) )3 )T4' 0+( ' 3, 16+4-, ) (1 S2/3, 3+
. +32/(* ' 0/+3 /3 06) ()2) ()3. ) * ' 0) (/' - +206) ' 406+(@E+06
)T4' 0+( ' 3, 5' (01 +216+4-, ) ( 16+D S)15) . /' --B /3 A. arch­ 
angelica-a () -' 0/M) -B -' (C) M' (/' L/-/0B+2. +--4* ) --' ) -) 3C06@
O6) 0(4) , /22) ()3. ) /1 06) /33) ( . +30+4(; D6/. 6 /1 16' --+D-B;
. +30/34+41-B -+3C . 4(M) , /3 A. sylvestris ' 3, ' L(450-B ' 3,
16+(0-B . 4(M) , /3 ! @archangelica. U/22) ()30/' 0/+3 +22+11/-
5+--) 3 /1, /22/. 4-0' 3, 43. ) (0' /3@H) ' 04()1; D6/. 6 ' () . +* * +3
2+( 06)1) 0D+ 0B5)1; /3.- 4, ) J . +' (1) . +-4* ) --' ) ' 05+-)1; /(N
()C4-' ( /3 . (+11S1) . 0/+3 ' 3, . +' (1) 0) . 04* (LM). 

#3 06) EFG, +D+ 5(+2/-) 5+--) 3 +2A. sylvestris 7H/C@KJ
<VS<W? /1 3+0) , () -' 0/M) -B +20)3 ' 3, /(()C4-' (-B 1/3. ) 06)
X+43C) ( U(B' 1 7Y+3) I <? ' 3, 06(+4C6+4006) Z+-+. )3) @O+N
, ' B /0C(+D1 ' -1+ 3) ' ( 06) EFG, +D+ -' R)16+() @A. archangel­ 
ica +. . 4(1 15+(' , /. ' --B /3 5+--) 3 , /' C(' * @#206) -' 1015) . /) 1
/1 . +(() . 0-B /, ) 30/2/) , /0D+4-, * ) ' 3 06' 01+* ) +206) -+D-' 3,
1/0)1 +206/1 15) . /) 1 * ' B L) 3' 0/M) /3 +(/C/3; ' -06+4C6 /0 /1
0() ' 0) , ' 1 ' C(+56B0) /3 06/1 ' () ' 7[ 4, 3/RS\ ] 9. /R+D1R'
>KI W?@

Pimpinella major type 

O6/1 5+--)3 0B5) /1 +20) 3 ' 3, D/--/3C-B , )0) (* /3) , LB
5' -B3+-+C/101@Z+D)M) (; Pimpinella 16+D15+-B* +(56/. 2) ' N
04() 1 )M) 3 D/06/3 5' (0/. 4-' ( 15) . /) 1 2+(* /3C 06) 0B5) SP. 
sax i/raga, P. major ' 3, P. n igra. 

#3 06) EFG, +D+ 5(+2/-) Pimpine/la 7H/C@KJ >WS<<? /1 '
. +* * +3 5+--)3 0B5) ' 55) ' (/3C M) (B ) ' (-B 7! --) (+, SY+3)
E#?@#0/1 5()1)30 /3 06) X+43C) ( U(B' 1 7Y+3) I <? ' 3, . +* N
* +3 06(+4C6+4006) Z+-+. )3) ; , ) . -/3/3C1-/C60-B /3 /01 * /, N
, -) 5' (0@̂ +10 5+--) 3 5(+L' L-B ()5()1)301 P. saxifraga - '
15) . /) 1 ' 0 5()1)30 . +* * +3-B /36' L/0/3C +5) 3 +( 1-/C60-B
16' , ) , , (B 5-' . ) 1@

Bupleurum falcatum type 

\ /06/3 ! 5/' . ) ' ) Bupleurum ()5()1)301 ' .- ) ' ( * +(56+N
-+C/. ' - 0B5) +25+--) 3@O6) 15) . /) 1 +. . 4((/3C /3 " +-' 3, SB. 
falcatum, B. tenuissimum ' 3, B. longifolium ' () /3.- 4, ) , /3

06) " 430Q1B.falcatum 0B5) @B. ranunculoides- ' 5-' 30/36' LN
/0/3C06) O' 0(' ^ 01; ' -1+ ()5()1)301 06/1 0B5) @! 15) . /' - ' 00)3N
0/+3 /1 , (' D3 +3 06) B. longifolium L) . ' 41) 06/1 * +430' /3
5-' 306' 1 (' () -+D-' 3, 1/0)1 7+20)3 D/06 Pleurospermum) /3
3+(06) (3 " +-' 3, ; D6) () /0* /C(' 0) , ' -+3CP/104-' &/M) ( ' 006)
L)C/33/3C+206) Z +-+. )3) 7$Y4L/_1R/ >KV=?@

! . . +(, /3C 0+ " 430 7>KI ` ?; B. longifolium /1 , /10/3N
C4/16) , 2(+* +06) ( 15) . /) 1 LB /01 -' (C) ( 1/Y) ' 3, . +3M)aN
(6+* L/. +40-/3) @ Z+D)M) (; /3 06) 2+11/- * ' 0) (/' - 2(+* 06)
EFG, +D+ 1) . 0/+3 ' 1 D) -- ' 1 /3 34* ) (+41 " -) /10+. )3) 1) . 0/+31
' 3' -BY) , LB 06) ' 406+(; 3+ C(' /31 D/06 14. 6 2) ' 04()1 D) ()
3+0) , @[ %̂ 56+0+C(' 561 +2* +, ) * ' 3, 2+11/- * ' 0) (/' - 2(+*
EFG, +D+ ' 3, +-, ) ( " -) /10+. )3) 43/01 16+D 06' 0' -- )a' * /3) ,
15) . /* )31 )a6/L/006) 1. 4-504() 0B5) 1/* /-' ( 0+ 06' 0+2B.fal­ 
catum +( B. ranunculoides, D/06 6' (, 0+ , ) 2/3) 16+(0-B (4C4N
-' 0) 5' 00) (3 M/1/L-) +3-B' 0* ) 1+. +-5/4* 7H/C@WJ >SK; b=SbV?@
" +--) 3 D/06 ' . -) ' ( ' 3, , /10/3. 0* /. (+(4C4-' 0) 5' 00) (3 ' 006)
* )1+. +-5/4* ' 3, /3 06) 5+-' ( ' () ' ; . 6' (' . 0) (/10/. 2+( B. 
tenuissimum 7" 430 # KI ` ? /1 . +* 5-)0) -B ' L1)30 /3 06) ' 3' N
-BY) , * ' 0) (/' -@

Bupleurum 5+--) 3 /1 . +* * +3-B /, ) 30/2/) , 0B5) +2
! 5/' . ) ' ) /3 " -) /10+. )3) 1) , /* ) 301 06' 0 16+D +5)3 0() ) -) 11
56' 1)1L)2+() ' 3, ' 20) ( 06) /30) (C-' . /' -@! 0EFG, +D+ 06/15+-N
-) 3 +. . 4(1 * ' /3-B /3 06) c ' 0) d -' . /' - ' 3, +3-B+3) C(' /3 D' 1
2+43, /3 06) Carpinus Y+3) (B. rotundifolium?). 

Heracleum sphondylium L. 

O6/1 15) . /) 1 /1()5()1)30) , /3 " +-' 3, /3 06) -+D-' 3, ' () ' 1
LB 0D+ -+D) ( (' 3R0' a' SH. sphondylium L. 14L15@sphondy­ 
lium ' 3, H. sphondylium L. 14L15@sibiricum - D6/. 6; ' -N
06+4C6 2+(* /3C +3) 0B5) ; . ' 3 L) 1)5' (' 0) , L' 1/3C +3
* +(56+-+CB@O6) -' 00) ( 14L15) . /) 1 3+0 . +31/, ) () , /3 06)
" 430Q1H. sphondylium 0B5) 7>KI ` ?6' 11* ' - #) ( C(' /31 7bW@# S
7̀ >@<?S̀ V@We* ; 3f V=?; C)3) (' --B 1* ' --) ( .+ --4* ) --' ) ' 3,
06) ) . 0+' 5) (04() 3+0 )3, /3C /3 ' 3 ' () ' D/06 /3, /10/3. 0 . +-4N
* ) --' ) 7H/C@WJ # KS<<?@O6) 1. 4-504() +2H. s. 14L15@sphondy­ 
lium /1 2+(* ) , LB * +() 5(+* /3)30 (4C4-' 0) 5' 00) (3 7H/C@WJ
<g; <K? 06' 3 /3 06) 1) . +3, 14L15) . /) 1 7H/C@WJ <WS<I ?@#3 6' -2
+206) )a' * /3) , ()2) ()3. ) 1-/, )1; . +--4* ) --' ) ' 05+-)1 D) ()
1/C3/2/. ' 30-B -+3C) ( 06' 3 /3 +06) ( ' () ' 1@

#3 06) M/. /3/0B +2EFG, +D+ H. sphondylium c@14L15@si­ 
biricum +. . 4(1 . +* * +3-B 7' 1 D) -- ' 1 /3 06) 3+(06S) ' 10) (3 ' (N
) ' 1? D6/-) 06) 1) . +3, 0B5) /1 3+0) , +3-B 15+(' , /. ' --B@O6)
5() . /1) (' 3C) +2L+06 0' a' /3 " +-' 3, /1 C/M)3 LB d ' DF+D1R'
7>KVW?@ #3 " -) /10+. )3) 1) , /* )301 5+--) 3 ()5()1)30/3C H. 
sphondylium c@14L15@sphondylium /1 0+0' --B ' L1)30@! --
15) . /* )31 ' 3' -BY) , ' () 1/* /-' ( +( /, ) 30/. ' - 0+ 06) 1) . +3,
0B5) 7H/C@WJ <bS<V?@[ 5) . /* )31 2(+* 06) Z+-10) /3/' 3 ' 3, 06)
%) * /' 3 ' () 1* ' --) ( /3 1/Y) 7' L+40bg e* S-/R) /3 Pastinaca), 
6+D)M)(; D/06 +06) ( 2) ' 04()1 0B5/. ' - 2+( H. sphondylium c@

Fig. IO. " 6+0+C(' 561+25+--) 3 +2! 5/' . ) ' ) @Falcaria vulgaris, , /22) () 3. )1 /3 +40-/3) +2* +, ) * 5+--) 3J 15) . /* ) 31 2(+* \ ' (1' D 7g?M) (141
06/1 2(+* [ 0' (' \ ' (R' 7I ?; 2+11/- C(' /31J E-@ # I 7W?; E-@>W7K?; UY/)D4-) g@<V; h 4) (.4 1 Y+3) +206) %) * /' 3 7>SV?@H+( . +* 5' (/1+3 D/06 Fal­ 
cari a 0B5) ; 2+11/- 5+--) 3 +2Anet hum graveolens .+ --) . 0) , /3 06) . +22/3 2(+* 06) 6' /(1 +2, ) ' , 5) (1+3; [ Y)103+; 6/10+(/. ' - 0/* ) 1 7#=S>b?@An­ 
thri scus sylvestris 0B5) ; 2+11/- 5+--)3; E-@>< 7>̀ S>V?@Sese/i annuum 2+11/- 5+--) 3; E-@<I 7>g?; E-@<b 7>WS>I ?@Con /um maculatum, 2+11/-
5+--)3; E-@<K̀ 7<=S<<?; * +, ) * 5+--) 3; c+3, +3; i j 7>K?@Daucus carota, E-@<g 7<bS<̀ ?@Pleurospermum austriacum, E-@>K7<W; <K?; " +, N
-' 1/) ()C/+3; 06) ) ' (-B P/104-/' 3 7<V; b> ?; kD/33' " +(GL' 7<g; b=?; j ' -/-] D 7<I ?@Ligusticum mute/l ina, * +, ) * 5+--)3; O' 0(' ^ 01 7b<Sbb;
bgSbK?@" +--) 3 +243, /22) ()30/' 0) , ! 5/' . ) ' ) 7c ' 0) d -' . /' - +2EFG, +D+? 1/* /-' ( 0+ L. mute/l ina 0B5) 7b̀ SbV?@Ligusticum mutell inoides * +, N
) * 5+--) 3; O' 0(' ^ 01 7̀ =SS<̀?@
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&' ( &) * sibiricum +, -. * / 0 123* " 45567 894: ;<6 =949' ) -7;69&;>?
@->A+BC-77> " 49D( >E, -. * / 0 1FE=-GH>EI 9JK( 4C&H- 1LL #3-7
;' : M54&65K 96&6: ( 56&-7 &-J6 ;<6 5>;;69 &) 6M-6&*

Heracfeum -& 74;6@: 4&; 48;67 -7 ;<6 -7-;->5 ) -76N( -9M<
) <>&6& 48-7;69. 5>M->5&>7@9>965K -7 ;<6-98-7>5 &;>. 6&E -7896?
O' 67;5K-7 ;<6 ;6: ) 69>;6 -7;69. 5>M->5) <>&6&+Carpinus ) 45567
J476 -7 ;<6 P45&;6-7->7E%6: ->7 Quercus ) 45567 J4763>&C655
>&-7 ;<6( 496>5 -7;69&;>@->5&* Q>96 8-7@-7. &C696 74;6@-7 M45@
" 56-&;4M676 ' 7-;&*

! ; =AD@4C4 Heracfeum 4MM'96@&-7M6 ;<6! 55696@E-7 ;<6
R4' 7. 69 S9K>& +J476 =13 >7@;<6 -7-;->5 ) 4&;. 5>M->5 ) -76?
( -9M< J476E9>965K -7 5>;69&;>. 6&48;<6 P454M676*

Peucedanum palustre !" #$ %&' ( )

T4@>K ;<-&&) 6M-6&48;67 . 94C&-7 ;<6 ;>55&6@. 6 M4: : ' ?
7-;-6& 76>9 ;<6 5>H6&<496& +5-H6 74C>@>K& >; =AD@4C43E>7@
849;<-&96>&47 -; -&476 48;<6 : 4&; M4: : 47 ) 45567 ;K) 6& -7
;<6 6U>: -76@&6M;-47* #7 >7;<94) 4. 67-M<>( -;>;&-; -&74;6@47
C6; : 6>@4C&4947 6: ( >7H: 67;&48@-;M<6&* TK) -M>5 ) 45567
48P. palustre +, -. * VV01WN123-&96M49@6@&-7M6 ;<6 " 96( 496>5
+J476 =W3E ) >9;-M' 5>95K M4: : 47 -7 ;<6 &6M47@<>5848;<6
P454M676*

B94@4G +VX/ F3 74;6@: >M9484&&-5& 48P. palustre >; ;<6
>@Y>M67; I Z9>[ >5C>9-> -7 ;<6 %6: ->7* \ 76 ) 45567 C>&-@67?
;-8-6@*' ;<6 8-7>5 ) <>&6 48;<-&-7;69. 5>M->5 -7 ;<6 &6M;-47 894:
;<6 " 4@5>&-6 96. -47 +=-GH>E] -;KM<49'HE-7 ) 96) >9>;-473*

Peucedanum oreoselinum (L) $ %&' ( ) /Peucedanum 
cervaria !" +# " , - &. / +

! MM49@-7. ;4 " ' 7; +VX̂ F3 P. oreoselinum >7@P. cer­ 
varia ) 45567 M>7 ( 6 ' 7-;6@-7 476 ;K) 6* =4;< &) 6M-6&>96 74;
6>&KE76_69;<656&& ) 4&&-( 56 ;4 @-&;-7. ' -&<* T<6 : >-7 @-8869?
67M6 -&;<6 &<>) 6 4867@6U-76 -7 ;<6 6O' >;49>96> N@-&;-7M;5K
M47M>_6 -7 P. cervaria >7@>5: 4&; &;9>-. <; -7 P. oreoselinum 
+, -. * VV01`NN1^3* a-7M6 ;<6 _69K( 6. -77-7. 48;<6 P454M676E
>7@6&) 6M->55K -7 ;<6 5>;69&;>. 6&E;<6 &6M47@&) 6M-6&<>&( 667
: 496 M4: : 47 >; =AD@4C4 ;<>7 ;<6 8-9&; 476*

0) &1, 2&31, (*, 1 , ' 4 5 %1%(&' & ) *62%/ . %78 - *, (&, &
, 22) &9: ; 4%< %6*2&

T<6 . 6769>5 M' 9_6 48! ) ->M6>6 -7 ;<6 ) 45567 @->. 9>:
894: =AD@4C4 -7@-M>;6&;<>; ;<6 : >Y49-;K 48-;&4MM' 9967M6 -&
5-: -;6@;4 ;<6 b>;6 I 5>M->5 >7@;<6 " 96( 496>5 +J476& = 5N=W3
>7@;<6 ) 45567 J476&=/ N=X +, -. * V13* #7 ;<6 4) -7-47 48&4: 6
>' ;<49&+$J' ( -G&H- VX2LE[ D) MJKG&H- VX`23> H6K: 4: 67; -7
;<6 6U) >7&-47 48;<6&6 5-. <; @6: >7@-7. ) 5>7;&-&;<6 b>&; I 5>?
M->5 >7@;<6 _69K ( 6. -77-7. 48;<6 P454M676* T<6 ! 55696@
+J476 =#3E -7M4: ) 56;65K 96M49@6@>; =AD@4C4E ( 6. -7& C-;<
;<6 6U) >7&-47 48Cicuta . 94C-7. >( ' 7@>7;5K -7 &<>554C C>N

;69*Anthriscus sylvestris ;*E>7@Pimpinella 4MM'9 96. ' 5>95KE
>547. C-;< Falcaria, Herac!eum >7@Daucus +, -. * V1E VW3*
T<6 5-&; 48# # ) 45567 ;K) 6&) 96&67; -7 ;<-&) 69-4@-&4( _-4' &5K
74; M4: ) 56;6E( 6M>' &6 > 54; 48) 45567 -7 ;<6 ! 55694@+J476 =#3
>7@-7 ;<6R4' 7. 69S9K>&+J476 =13<>&74; ( 667 -@67;-8-6@*

T<6 R4' 7. 69S9K>& @-@74; ;69: -7>;6 6U) >7&-47 48;<6
! ) ->M6>6 +# ` ) 45567 ;K) 6& ) 96&67;3 >7@849 &4: 6 ;>U> (Bu­ 
pleurum, Laserpitium latifolium) ;<>; C>&;<6 ) 69-4@48;<6-9
<-. <6&; 896O' 67MK* b-H6 4;<69&) 6M-6&48: 496 &4' ;<697: 4@?
6: 9>7. 6 84' 7@-7 ;<6 S9K>&8549>&(e.g. Helianthemum, Gyp­ 
sophila), ! ) ->M6>6 >&&4M->;6@C-;< ;<6 ) 96&67; @>K ;<69: 4?
) <-54' & . 9>&&5>7@& 48Festuco-Brometea - Falcaria, Laser­ 
pitium, Eryngium, Sese/i, Daucus @4 74; &' 8869 894: 54C
;6: ) 69>;'96&>7@;<6 &<49; . 94C-7. &6>&47* T<6 6U-&;67M6 48
&4: 6 &) 6M-6&+6*. * Falcaria vulgaris, Laserpitium latifolium, 
Pleurospermum austriacum) -7 ! 55694@>7@-7 ;<6 84554C-7.
M45@) 69-4@C4' 5@74; ( 6 ) 4&&-( 56 C-;<4' ; &' 88-M-67; &' ) ) 5K
48M>5M-' : M>9( 47>;6E;<6 &4'9M6 48C<-M< C696 . 5>M->5 &6@-?
: 67;&48;<6 a>>5->7E6U) 4&6@>8;69547. 694&-47>5 ) 94M6&&6&
;<94' . <4' ; ;<6 c -&;' 5->7*

T<6 ) <>&6 48) -76N( -9M< 8496&; >; ;<6 47&6; 48;<6 P454?
M676 C>&;<6 ( 6&; ) 69-4@849! ) ->M6>6 @6_654) : 67; +V/ ) 45?
567 ;K) 6& ) 96&67; -7 ;<6 &) 6M;9>3 ( 6M>' &6 48: -5@M5-: >;-M
M47@-;-47&* Falcaria >) ) 6>9-7. >&6>95K >&;<6 ! 55694@+J476
=5E, -. * V13E@' 9-7. ;<6 " 96( 496>5 +J476 =W3 84' 7@;<6 ( 6&;
M47@-;-47& 849 6U) >7&-47 47 ;<6 896&< &4-5& 9-M< -7 M>5M-' :
+, -. * V13* Heracleum, Pimpinella >7@Angelica sylvestris 
>5&4 4MM' 996@: 496 >( ' 7@>7;5K>; ;<>; ;-: 6 +, -. * VW3* Chaero­ 
phyllum hirsutum ( 6. >7 ) 4&;. 5>M->5 : -. 9>;-47& 894: ;<6
: 4' 7;>-7&;4 6&;>( 5-&< -;&;C4 5>9. 6 4' ;5-69) 4) ' 5>;-47&-7 ;<6
d >J'9 ->7 >7@-7 ;<6 [ >&J' ( Kb>H65>7@E>&C655>&&: >55&-7?
. 56 &-;6& -7 ;<6 4;<69 ) >9;& 48" 45>7@* T<6 76C -: : -. 9>7;&
C696 >5&4 Selinum >7@P. palustre +, -. * VW3*

#7 ;<6 &' MM6&&-_6 ) 45567 J476& +=FE =a >7@=` 3 > @6?
M96>&6 48! ) ->M6>6 M47;67; ;44H) 5>M6 +;4;>5 ) 45567 M'9_6 48
;<-& 8>: -5KE, -. * V13* T<6 475K ;>U> C-;< <-. <69 896O' 67M-6&
4( &69_6@-7 ;<6&6 J476&>96 Falcaria >7@Pimpinella. " 45567
48Falcaria @4: -7>;6&' 7;-5;<6 67@48J476 =` >7@-;&@6M5-76
M4996&) 47@& C-;< ;<6 @6M5-76 48Pteridium +=-GH> et al. 
VXXV 3* S6_654) : 67; 48Pteridium -&96. >9@6@>&>7 -7@-M>;49
488-96 +\ -74767 VX̀ / Eb>;>A4C> VXX1EQ>5&H>Ne>&-6C-MJ4C>
et al. VXX̂ 3>7@-7 ;<6 M47;6U; 48;<6 =AD@4C4 &-;6 -; &' . . 6&;&
;<6 <' : >7 8>M;49 >& > M>' &6* , -96& ) 94( >( 5K &;-: ' 5>;6@694?
&-47 ) 94M6&&6&E C<-M< : 4( -5-J6@76C M>5M-' : 96&69_6&E 49
M>' &6@>7 -: ) 94_6: 67; 485-. <; M47@-;-47& >7@: >@6 6>&-69
;<6 ) 69&-&;67M6 48Falcaria. #: ) 49;>7; 849 ;<6 6U) >7&-47 48
F 'alcaria >96 _69K547. 944;&C-;< >@_67;-;-4' &( ' @&849_6. 6?
;>;-_6 96) 94@' M;-47* T<-&>@>) ;>;-47 67>( 56&;4 &'9_-_6 8-96&E
M' ;;-7. 49@6&;9'M;-47 484_69. 94' 7@) 5>7; ) >9;&E>&C655>&;4
) 69&-&; 547. ) 69-4@&48' 78>_49>( 56 M5-: >;6* S' 6 ;4 ;<6 ) 96&?
67M6 48( ' @& 47 ;<6 547. 944;& F alcaria -& ( 65-6_6@;4 ( 6 >

=*3+ >>+ " <4;4. 9>) <&48) 45567 48! ) ->M6>6* Peucedanum pa lustre, 84&&-5 ) 45567 =5*1/ W+1WN1F3E=5* VX +123* Peucedanum oreoselinum, 
84&&-5. 9>-7&=5* 12V +1` 3E=A* WL +1/ N1^3* SiL11n latifolium, : 4@697) 45567Ef ' HDM-7E" 4: 69>7-> +V/ 3Ea;4H Q' &H-E" 4@5>&-6 96. -47 +VX3* Beru la 
erecta, : 4@697) 45567 +V̂ 3>7@84&&-5. 9>-7&E=A* VXL +113* Cicuta vi rosa, 84&&-5) 45567E=A* b>;6 I 5>M->5+V1NV̀ E#3E;<6 67@48%6: ->7 >7@c -&?
;' 5->7E" 4@5>&-6 96. -47 +894: ;<966 &-;6&3+#\ EVVE1X3E: 4@697) 45567E=AD@4C4 b>H6 +1E1L3* Oenanthe aquatica, : 4@6: : >;69->5Eb-) 7-M>+FE
2E1V3>7@894: ;<6 P454M676E" 4@5>&-6 96. -47 +X3* Oenanthe &) *E" 4@5>&-6 96. -47Ec -&;' 5->7 +W3EP45&;6-7->7 +̂ 3>7@b4C69" 56-&;4M676 +̀ N/ 3*



! "#$%& % '

w 
!"#
E 
$%Cf) 

o 
5 

10 
15 
20 
25 
30 
&'
40 
45 
50 
55 
60 
65 
( )
75 
80 
* '
90 
+'

100 
105 
110 
115 
120 
125 
130 
, &'
140 
145 
150 
155 
160 
165 
, ( )
175 
180 
, * '
190 
, +'
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
- ' '
260 
265 
- ( )
275 
280 
- * '
29Cr 
29~1~~- -"- ;..... - J.-.. ~ 
300- 

!

B9 
7 

16 
B8 

./
( )

3 

-
B7 

0 
o:, z, 
~ 

B6 

B5 

B4 

B3 

B2 

- ) 0) 1) - ) - ) - ) - ) - ) - )
234
% 

B1 

* +, - ( . - 5"6 78"9": ; 7<88: = ; ">?2>6 9<26 @AB; <C<# D>2EF37: 2! : =E>?: / <9>2G<2: >87<88: = >=; 7<88: = H<=: / >9E: 2@"I J> et al. K, ++, L# D>2E@3M"/E<?2>6 /M<C"=? ! <=E: =E<9F7">! : >: 7<88: = "= EC<
7<88: = /8"; : / >/ C: 88>/ 7<88: = <9/<6 : "=; "! >E<2E>N># OP6 >= 7M>/ : / Q; <EE: ; G>236 >N"6 P6 ! <=E: =E<9Pteridium K9"2: : R"; : =! : L"= EM: S : /<8"EM"! >=; EM: : >28TU: <8"EM"! K.L4<7: = G>237<<28T ; : 9"=: ;
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Fig. 13. 6 7839: 2;< 8=9>7?: 3=@A9?3@?39B! C7; A@; @7? 3=@D9339< C; 239B8@A379? EFGH9>9 ###0" 9II@? J9?@8 ;B3@2E7KL; et al. ( ' . . ' M0

CI; ?31>=7A= 78=; 2H39 2@< 9N@B29< ?; 3O2;I A9< < O?737@8; ?H
7378 89< @37< @8 ; 329ODI@89< @>@@H7? A29CI; ?H80 ! HH7379?P
; IIQ1>73= 738 I9?: 29938 R9N@2 # < M1 Falcaria A; ? C@?@32;3@
H@@C@2C; 238 9B897I818@; 2A=7?: B92A; IA7O< 1; ? @I@< @?38OAP
A@887N@IQ @I7< 7?; 3@H B29< 3=@OCC@2 =927J9?8 HO27?: 3=@
6 9I9A@?@0 S=@H@AI7?@9BA; IA7O< A9?3@?37? 897I8 < ; QD@;
C93@?37; I 2@; 89?1 C; 23IQ2@8C9?87DI@B92 2@< 9N7?: Falcaria 
B29< 3=@A9< < O?737@8 ; 33=; 337< @0

S=@J9?@E- J9?@@T=7D738 D93= ; >7H@N; 27@3Q9BC9II@?
3QC@8; ?H; I89 =7: =@2N; IO@89B! C7; A@; @7? A9< C; 2789? >73=
3=@C2@N79O8 J9?@1 @8C@A7; IIQ 87?A@3=@B7283; CC@; 2;?A@9B
Plantago lanceolata. U92@B2@VO@?3IQB9O2C9II@? 3QC@8 ; 2@
?93@H4 Peucedanum palustre, P. oreoselinum, P. cervaria ; 8
>@II ; 8Aegopodium >=7A= 9AAO22@H< 92@; DO?H; ?3IQ; 33=@
@?H 9B3=@J9?@0 S=@7?A2@; 8@H 9AAO22@?A@9B! C7; A@; @78
A9??@A3@H >73= D; 87A A=; ?: @8 7? 3=@B92@83 A9< < O?737@81
>=7A= B7?H@TC2@8879? 7? =7: =@21; ?H< 92@98A7II; 37?: C9II@?
AO2N@9BQuercus 922;C7H8=7B389BBetu/a 7? A9< C; 2789? >73=
3=@C2@N79O8J9?@80S=@8@A=; ?: @8A9OIH2@BI@A3A9CC7A7?: 92
93=@2B92<8 9BB92@83< ; ?; : @< @?3Re.g. AI@; 27?: 8M1?93@H 7?
< ; ?Q873@8 7? 3=@W@9I73=7ARX; 3; F9>; ' . . &1Y; I8L; /Z;87@>7P
AJ9>; et al. ' . . [ M0 S=@C9887DI@@BB@A3 >; 8 ; A2@; 379? 9B
8@< 7/8=; H@H ; 2@; 8 7? 3=@>99H8 B;N92;DI@B92 : 29>3=8 9B
! C7; A@; @DO3 C2@AIOH7?: H@N@I9C< @?3 9B9C@? N@: @3; 379?
H9AO< @?3@HDQ2;2@9AAO22@?A@9BP. lanceolata. \ 2;HO; IIQ

9C@?7?: B92@83BI992A; ? D@9D8@2N@H7? H7BB@2@?3B92@83A9< P
< O?737@8/ D93= 7? >@39?@8?@; 23=@I; L@87?=; D73@HDQP. pal­ 
ustris ; ?H9? 3=@=7: =@2@I@N; 3@HH2QCI; A@8929? < 92@B@237I@
897I8 (P. oreoselinum, P. saxifraga, P. cervaria, D. carota, A. 
podagraria). #? 3=78: 29OC9BCI; ?389?IQDaucus ; N97H8B92P
@83A9< < O?737@8; ?HP. saxifraga 39I@2;3@B92@83=; D73; 389?IQ
O?H@2N@2Q: 99H I7: =3A9?H7379?80

S=@@?8O7?: J9?@RE[ M>73= < ; 2L@HAQAI7AC=; 8@89B8@3P
3I@< @?3; ?HB92@832@: @?@2;379? 78A=; 2;A3@27J@HDQ3=@< ; T7P
< O< @TC; ?879? 9B3=@! C7; A@; @B;< 7IQ0 #? 3=78 J9?@1 < ;]92
2@; 22; ?: @< @?39BB92@83A9N@2399L CI; A@0 S=@=7: = AO2N@9B
D72A= >73= C29?9O?A@H; D2OC38=7B381 3=@AQAI7A 7?A7879?8 7?
3=@Carpinus AO2N@1; ?H3=@H@AI7?@9BC9II@? AO2N@89B89< @
32@@8 2@BI@A33=@7?A2@; 8@H 7< C923; ?A@9BAI@; 27?: 8 7? B92@83
< ; ?; : @< @?30#? 3=78 J9?@7?A2@; 87?: W! " B2@VO@?A7@8 8O: P
: @83?939?IQ3=@=7: =@2C29C92379? 9B9C@? ; 2@; 8R8OA= ; 8C; 8P
3O2@8 7? 3=@8@33I@< @?3C=; 8@8MDO3; I89 3=@@83; DI78=< @?39B
A29CI; ?H8 @8C@A7; IIQ7? 3=@Y9< ; ? C@279H0 Daucus, Pimpi­ 
nelfa, P. palustre, Angelica sylvestris C9II@? 3QC@8 H9< 7?; 3@
7? 3=78C9II@? J9?@0 ^ 3=@2C9II@? 3QC@8/ Tori/is, P. cervaria, 
P. oreoselinum, Selinum, Anthriscus sylvestris, Carum, 
Heracleum, Pimpinella 9AAO2I@88 ; DO?H; ?3IQ1 ; I3=9O: =
< 92@B2@VO@?3IQ 3=; ? 7? 3=@C2@N79O8 J9?@80 6 7: =@2 B2@P
VO@?AQ9B3; T; 2@C2@8@?37?: ; I< 983@TAIO87N@IQ9C@? ; 2@; 8/
Daucus, P. saxifraga, Carum 92Sese/i ; I89 ; 332;A38; 33@?379?0
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! " # $%&# ' ( )" %* ) + ),-.. " -/ " 0%&,#&, %12 3-+0#+# 3%.4
.#&5 " %* #6#7 ," #-7)800#))-6# 9#0.-&# 0+& : # %: )#76#9 ; #<4
0#3, %1Daucus, Cicuta virosa +&9 Pimpinella), 37%: +: .= 98#
,%," # -&07#+)-&/ +&," 7%3%37#))87#> Cicuta virosa 7#,87&#9 -&
" -/ " #7 17#?8#&0-#) -&,%)" %7# 0%@@8&-,-#) @+7A-&/ 37%: +4
: .= .%* #7-&/ %1* +,#7,+: .# -& ," # .+A#> ! " # &#* 1.%7+. #.#4
@#&, -) Pastinaca ;37%: +: .= -&,7%980#9 -&,% 08.,-6+,-%& B
6+7>sali va %76+7>pratensis) +&9 Caucalis 97+/ / #9 %&,%," #
1-#.9) * -," )##9) -@3%7,#9 17%@ )%8," #7&C%.+&9> 2 / +-&5+14
,#7," # .%&/ +: )#&0#5Eryngium planum 7#,87&#95 @-/ 7+,-&/
+.%&/ ," # D A7+ E-6#7 17%@ ," # &#-/ " : %7-&/ F -),8.+ E-6#7
6+..#=>

2 / 7%83) %12 3-+0#+# * " -0" +,,7+0, )3#0-+. +,,#&,-%&: #4
0+8)# %13%))-: -.-,= %1," # .+,# / .+0-+. @-/ 7+,-%& +7#G ," #
@%8&,+-& )3#0-#) (Ligusticum mute/lina (L.) H7+&,$5 Meum 
athamanticum I+0?>5 Bupleurum falcatum L., Bupleurum 
ranunculoides L.), @%8&,+-& )3#0-#) * -," 7+7# .%* .+&9 )-,#)
(Laserpitium latifoli um, Chaerophyll um hirsutum, Bupleu­ 
rum longifoli um, Pleurospermum austriacum, Anthriscus ni­ 
tida), )3#0-#) * -," 9-)J8&0,-6# +70,-0B+.3-&# 7+&/ # (Ligusti­ 
cum mutell inoides ;H7+&,$KF-.->K%7 ," %)# )" %* -&/ @+-&.=
: %7#+. 7+&/ # * -," )3%7+9-0 )-,#) -& @%8&,+-&) %1," # H#&,7+.
L87%3# (Conioselinum tataricum M%11@>K> H%&0#7&-&/ ," #
1-7), / 7%83 + ?8#),-%& +7-)#) -1," #)# )3#0-#) @-/ 7+,#9 ,%," #
.%* .+&9 +7#+) -& ," # N+,# O.+0-+.>L<+@-&-&/ ," #Bupleurum 
,=3#5 -, -) %1,#& &%, #+)= ,%)" %* ," # 7-/ " , ,+<%& 7#37#)#&,-&/
," # C8&,P) B.falcatum / 7%83>! " # 17#)" 3%),/ .+0-+. )%-.)57-0"
-& 0+.0-8@ 0+7: %&+,# 1+6%7#9 : %," B. ranunculoides +) * #..
+) B. rotundifoli um %00877-&/ &%* +9+=) @+-&.= +) 1-#.9
* ##9) -& )%8," #7&C%.+&9>B.falcatum +&9 )%@# %1," # )%8," 4
#7& ),#33# )3#0-#) %1Bupleurum 0+& &%, : # " %* #6#7 #<4
0.89#9> ! " # 37#)#&0# %1 Ligusticum mute/lina %& ," #
.%* .+&9) -& ," # N+,# F -),8.-+& 0+& +.)%&%, : # 37%6#9 : = 3%.4
.#& +&+.=)-)> ! " # %00877#&0# -& ," # .+,# / .+0-+. )#0,-%& +,
QRS9%* %;$%&#) Q TBUK%1+ 1#* / 7+-&) 7#)#@: .-&/ ," #)# %1L. 
mute/li na ;V-/ > WXGUYBUZ5U[ BUU5U\ BU( K7#?8-7#) 0%&1-7@+4
,-%&: = 9#,+-.#9 +&+.=)-) %1)08.3,87# %& ] L^ 3" %,%)>O7+-&)
%1Meum athamanticum A&%* & 17%@ 7+7# @%9#@ .%0+.-,-#)
-& ," # ] 89#,= ^ ,)> +&9 )0+70# %00877#&0#) -& ," # ] 8* +RA-
N+A#.+&9 * #7# +.)%&%, 1%8&9 -& ," # QRS9%* %)+@3.#)>! " #)#
3%..#& / 7+-&) +7# @%73" %.%/ -0+..= )-@-.+7,%P. austriacum 
+&9 1%7," -) 7#+)%& ," #= @-/ " , &%, : # +.* +=) 0%77#0,.= -9#&,-4
1-#9>

! " # C.#-),%0#&# " -),%7= %1Pleurospermum austriacum 
1%7@-&/ ," # &#<, / 7%83 " +) : ##& A&%* & 1%7+ .%&/ ,-@# ;_7%4
9%̀ T( aYK>^ %), 37%: +: .= ," -) 3.+&, @-/ 7+,#9 &%, %&.= +.%&/
7-6#76+..#=)5 +) : #.-#6#9 37#6-%8).=5: 8, -, * +) 37#)#&, +.)%
%8, %1," #@> ] $+1#7; T( UbK9#)07-: #9 ," -) )3#0-#) +) + 7#.-0,
#),+: .-)" #9 -& ," # .%* .+&9 +7#+) +, ," # : %8&9+7=%1," # N+,#
O.+0-+. +&9 ," # M%.%0#&#> 2 00%79-&/ ,%H$8: -` )A- ; T( ZbK-,
#<3+&9#9 -&,%.%* .+&9) -& ," # C7#: %7#+. 3-&#B: -70" 1%7#),)
%6#7,+A-&/ %," #7@-/ 7+,-&/ )3#0-#) BBupleurum longifolium, 
W,@%6#9 &%7," * +79) +.%&/ ," # F -),8.+ E-6#7+&9 -,) ,7-: 8,+74
-#) B," # Q8/ +&9 c +7#* E-6#7>Q+)#9 %& 1%))-. 9+,+ _7%9%̀
; T( abK37%6#9 ," # 0%@@%& 37#)#&0# %1P. austriacum -& ," #
N+,# O.+0-+. -& ," # &%&B@%8&,+-&) +7#+)> W,)##@) ," +, C.#-)4
,%0#&# 1-&9-&/ ) %1," -) )3#0-#) 0%&0#7&0%.9#73" +)#) B7+," #7
: #1%7# +&9 +, -&-,-+. 3" +)#) %1-&,#7/ .+0-+. ;-&3-&#B: -70" 1%74
#),)K," +& +1,#7," #@> ! " -) @+= : # +))%0-+,#9 * -," ," # +6+-.4
+: -.-,= %1)8-,+: .# " +: -,+,)5 7-0" -& 0+.0-8@ 0+7: %&+,#598# ,%

),7%&/ #7 #7%)-%& -& ," # 37#B-&,#7/ .+0-+. #&6-7%&@#&,> 2 )
@#&,-%&#9 37#6-%8).=5 ," # .+0A %10+.0-8@ 0+7: %&+,# -& )%-.
#.-@-&+,#) ," -) 3.+&, 17%@ ," # 6#/ #,+,-%&> W& C%.+&9 ," # .+,#
/ .+0-+. " -),%7=%1P. austriacum ),+7,#9 -& ," # X.9#7 d 7=+)
;E+.)A+BI+)-#* -0$%* + T(\ \ K+&9 37%: +: .= ),-.. #+7.-#7+&9 -,)
%00877#&0# * +) &%, 0.%)#.= +))%0-+,#9 * -," ," # .+,# / .+0-+.
7-6#73+,,#7&>

! " # %," #7 @#@: #7) %1," -) / 7%83 BLaserpitium latifo­ 
li um +&9 Chaerophyll um hirsutum - +7# 37#)#&, +, QRS9%* %
#-," #7 -& ," # e %8&/ #7d 7=+) ;$%&# ' [ B," # 1-7), ,+<%&K%7+,
," # : #/ -&&-&/ %1," # M%.%0#&# ;," # )#0%&9 %&#K> C7%: +: .= +,
," +, ,-@# ," #= @-/ 7+,#9 ,%," #-7@%9#@.%* .+&9 )-,#)>^ +=: #
," # .+,# / .+0-+. 1-&9-&/ ) %1," #Anthriscus sylvestris 3%..#&+04
,8+..= 7#37#)#&, -,) @%8&,+-& 7#.+,-6# BA. nitida )" %* -&/
)-@-.+73%..#& @%73" %.%/ => Bupleurum longifolium : #.%&/ 4
-&/ ,%," # )+@# / 7%83 +&9 7#3%7,#9 -&@%9#@.%* .+&9 )-,#) -)
+.)%+: )#&, +, ," +, ,-@# +, QRS9%* %+) * #.. +) -&@+&= C.#-),%4
0#&# 37%1-.#) -& ," # ,7##.#)) 3" +)#)> ! " # ?8#),-%& -) " %* 5+&9
* " #& 9-9 ," -) )3#0-#) @-/ 7+,# -&,%," # &%7," #7&)-,#)f

! " # 37#)#&, 9+= / #%/ 7+3" -0+. 7+&/ # %1Ligusticum mu­ 
telli noides )8/ / #),) ," +, -& ," # N+,# O.+0-+. -,) 9-)J8&0,-6#
+7#+) 0%8.9 " +6# : ##&8&-,#9>C%..#&/ 7+-&) %1," -) )3#0-#) +7#
3%%7.= 9-),-&/ 8-)" +: .# +&9 6#7=" +79 ,%-9#&,-1=5 )%-, @-/ " ,
" +) : ##& %6#7.%%A#9 +, QRS9%* %;V-/ > WXGYbBY[ K>

W& ," # N+,# O.+0-+. ," # 7#6#7)# #<3+&)-%&517%@.%* .+&9)
-&,%," # @%8&,+-&)5* +) +.)%3%))-: .#> E+7# @%8&,+-& )-,#) %1
Conioselinum tataricum )" %* -&/ &%7," B#+),#7&7+&/ #) +.)%
0%8.9 " +6# : ##& -&" +: -,#9 -& ," # N+,# O.+0-+.> ! " -) 3%..#&
* +) &%, 1%8&9 +, QRS9%* %>

DISCUSSION 

! " # %00877#&0# %12 3-+0#+# 3%..#& -& )#9-@#&,) @+= : #
+11#0,#9 : = 1-6# 37-&0-3+. 1+0,%7)G

+K7-0" &#)) %12 3-+0#+# -& 3.+&, 0%@@8&-,-#)g
: K-&,#&)-,= %11.%* #76-)-,+,-%& +&9 3%..#& 0%&)8@3,-%&

: = -&)#0,) -& 7#)3#0, ,%," #-7+,,7+0,-6#&#))g
0K187," #79-)3#7)-%& %13%..#& ,%9#3%)-,-%&+. : +)-&) : =

" -/ " #7+&-@+.)g
9K7-0" &#)) +&9 %)0-..+,-%&) %1+&-@+. 3%38.+,-%&)g
#K" 8@+& -&1.8#&0#>
W,-) %: 6-%8) ," +, 17#?8#&0= %1)#.#0,#9 ,+<+ %12 3-+0#+#

-) 9-11#7#&, in 9-11#7#&, " +: -,+,)> In ," # ),89= +7#+ )%@# %1
," #@+7# 7+7# )3#0-#) (e.g. Ostericum palustre, Heracleum si­ 
biricum ssp. sphondylium, Cnidium dubium), ," # %," #7) ;#>/>
Pastinaca) +7# 0%@@%& -& )%@# )-,#) : 8, +.@%), .+0A-&/ -&
%," #7)-,#)> W& #11#0,5," #= @+= +33#+7-& 6+7-+: .# 37%3%7,-%&
-& ," # 9-+/ 7+@>

V.%* #7 6-)-,+,-%& 7+,#) : = 3%..-&+,%7) +7# 9-11#7#&, 1%7
9-11#7#&, / #&#7+%12 3-+0#+# +&9 9#3#&9 %&," # 1.%* #7+,,7+04
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in the guts because, in case of A. archangeli ca, the insects 
consumed probably more nectar than pollen. Therefore the 
lists of plants considering their general attractiveness for in­ 
sects ( e.g. Ssymank 1991, Branquart, Hemptinne 2000) have 
a limited value for palynological/palaeobotanical conclu­ 
sions and must be supplemented by the li st of poll en consum­ 
ers. However, the pattern described above may have a 
consequence in further poll en distribution and in poll en rec­ 
ord. Poll en grains of Chaerophyll um temu/um or Anthriscus 
sylvestris are rarely noted in poll en diagrams, despite the fact 
that these common species could have found suitable habitats 
throughout the Holocene. The high frequency of their mod­ 
ern occurrence does not correspond with its Holocene history 
ill ustrated by the poll en diagram. 

Syrphids partition fl ower resources, and Apiaceae un­ 
doubtedly attract their attention, which has a consequence in 
the later transfer of poll en to sediments. Although different 
members ofhoverfl y communities visit particular species of 
Apiaceae with different frequency, it seems now that poll en 
grains of most of the Apiaceae species have rather similar 
chance to reach the guts of insects. The only exceptions are 
Chaerophyll um temu/um and Angeli ca archangeli ca, the 
poll en of which was consumed less will ingly (and plants of 
the fi rst taxon visited more rarely). 

The next issue is the prey selection by predators. Prey se­ 
lectivity of bats or birds - taking into account the size of in­ 
sect - often changes during the season, foll owing the 
availability of insects. This selectivity undoubtedly infl u­ 
ences the poll en transfer into lake basin. This issue requires 
further detailed investigations. 

An important question, which can infl uence the fre­ 
quency of pollen of some early blossoming taxa, is the rela­ 
tive absence of predators during their fl owering. The time of 
blossoming and return of birds varies from year to year and it 
is hard to estimate their precise range. Both bats and insec­ 
tivorous birds return quite late from their winter quarters, af­ 
ter the blossoming of the fi rst Apiaceae and, which is more 
important, the time offeeding the progeny and consequently 
the signifi cantly greater hunting activity take place still at 
later time. This might cause under representation of some 
Apiaceae poll en in sediments. Furthermore, the limited rec­ 
ords of Chaerophyllum temu lum poll en might be caused only 
by overlapping of its early time of blooming (similar as 
Canon carvi and Anthriscus sylvestris, both at the flowering 
stage earl ier than Chaerophyllum temu/um), with the arrival 
of insect consumers from their winter quarters e.g. barn swal­ 
lows starting to build their nests. In case of Aegopodium po­ 
dagraria, of similar fl owering time as Chaerophyll um 
temu/um this limited transfer is counterbalanced by the more 
frequent fl oral visitation by insects. Then again, late spring is 
the time when colder moments are often the case, inhibiting 
activity of poll en transfer agents. For these reason the late 
flowering (late summer-early autumn) Apiaceae (e.g. Cnid­ 
ium dubium) could have a lesser possibili ty to reach the lake 
deposit, taking into account also climatic factors. 

It is important to learn not only which animals are in­ 
volved in poll en distribution but also to estimate the size of 
their foraging area and the fl uctuation of their populations. 
Poll en brought in hoverfl y faeces excreted on lakeshore 
plants or on drying littoral deposits, most probably comes 

from plants growing around the lake. This range is hard to es­ 
timate and surely is different for particular syrphid species. 
Probably hoverfl ies move randomly when exploring their 
floral resources. This view is supported by observations of 
Episyrhus balteatus (Cowgill 1991, after MacLeod 1999) 
where only I% of29 l O individuals marked with paint revis­ 
ited the investigated area. Sometimes fl ight distances are 
large e.g. during yearly migrations more than I 00 km per day 
(Ssymank 199 I) or when poll en resources are limited (sev­ 
eral km, Scheider 1958). The wide range of insect consumers 
- birds, bats, Asilidae and Odonata - would then accumulate 
poll en data from a large territory, however, their faeces 
would be deposited in a lake zone adjacent to the shore (sev­ 
eral dozen meters wide), because this insect-rich belt is for­ 
aging area more useful for predators. It means that in deposits 
of the central part of lake, Apiaceae would be less abundant 
than near the shore. The infl uence of foraging area of preda­ 
tors is refl ected in the fossil poll en spectra. The major differ­ 
ences in content of entomophilous pollen can be seen 
especiall y in the surface soil spectra coll ected from locations 
very close to each other, but representing different habitats in 
terms of foraging area of the predators. Another example are 
subsurface samples taken in arboretum in the center of the 
nearly closed stands and used as a nesting area of abundant 
avifauna, which reveal a rich spectrum of fi eld weeds (e.g. C. 
cyanus and other) growing in a further distance. 

A great role in poll en dispersion is played by Hirundo 
rustica, a common bird of agriculture landscapes. This immi­ 
grant species is characterized by high fl uctuating population 
level (Moller 1989) in contrast to the resident species. The 
number of breeding pairs at a certain area varies signifi cantly 
and may increase rapidly by even more than 100%. It is im­ 
portant from palynological point of view that the swall ow 
population may be strongly infl uenced by some agricultural 
practices such as cattle farming. Studies of Moll er (200 I) 
showed that termination of dairy farming reduced the bam 
swall ow population size by 48% on average, despite the fact 
that in all examined farms pastures for horses, sheep and 
other animals were still maintained around buildings. It is 
also worth noting that about 98% of bam swallow foraging 
(Moll er 200 I) took place within a distance of 500 m and 50% 
within less than I 00 m from their nest site. It means that 
places lying outside these areas are very rarely visited, which 
signifi cantly decreases the possibili ty of pollen transfer into 
depositional basin. Therefore the reduction of cattle farming 
or moving of farm buildings may change poll en infl ux into 
depositional basin. 

Also in case ofbats fl uctuation in the colony size may re­ 
sult from anthropogenic factors. For example cutting down 
old trees with hollow scooped out trunk around the lake 
causes abrupt decrease of bats population and limits their 
fl ights above water surface and induces lack of some types of 
poll en in sediments. Situation of buildings near the lake sup­ 
ports some synanthropic species of bats. Warren and Witter 
(2002) showed that there is no signifi cant change in the 
number of bats counted during the examined breeding sea­ 
son, while other investigators see large fluctuations in their 
number. 

Fluctuation pattern of insect populations is much more 
complicated and each species of certain community can 
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