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6SDUWLQD DQJOLFD

" HSBY"&" () +, " J(OCIBEH(, "VSoSES ) /" +&. "

JURZLQJ XS WR P WDOO VWHP L\
DQG HUHFW OHDI EODGHV DUH EUL
("1)-0*20)3$"45067"1$+8$$" *+/$"(""(8$"-($9-"
ARZHUKHDGV UHVHPEOH WKDW RI Z

" 1$%&'1<2$-"=>"-$$1" *1"&8)?'9$-

$ 9HU\ OLPLWHG GLVWULEXWLRQ LQ
LQWHUWLGDO VDOW PDUVKHV DQG |
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I"HSIHHE" () &*+,-&S".
6SDUWLQD SDWHQV

t 3HUHQQLDO VDOW WROHUDQW JU!
FP WR FP WDOO VWHPV DUH V(
DQG QXPHURXV OHDYHV DUH QDUU
FP WR FP ORQJ ZLWK LQ UROOH
SURPLQHQW YHLQV RQ WKH ORZHU
S8 (B1)FH - 961/ (0&.1 12" 11" H#&I H--131"$')
H&"(21($1%- -4#
5! B&/H-'4*&.1731.881"$1#2(8-+&.
t 9HU\ OLPLWHG GLVWULEXWLRQ LQ
LQWHUWLGDO VDOW PDUVKHV DQG |

[*-&'-)#-1"#+)'0%1+02%'
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t 3HUHQQLDO VDOW WROHUDQW
HISI061"E" (1) *06) 1+ &, 1 &-1.-/*&)&-"1).'0. 1!
DURPD ZKHQ IUHVK OHDYHV DU

PP WR PP ZLGH DQG XS WR

RN I2-31H A &A1 &I* 1 2-5IHI&N) -4 11 [H2-")
&A1 HHL[[F 108" 18, ¥)I5 18640, 7141 ##2-5(!
ARZHUV DUH ERUQH LQ PXOWLS
)/28%)91:16%!"#1;<16%!#-5

=1 SH1#4.6%)127)41&-41+2 @H%*)

t 1RW FXUUHQWO\ IRXQG LQ %&
LQWHUWLGDO VDOW PDUVKHV [
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"4 %18 () $*
&UXSLQD YXOJDULYV

Narrolowerhead with pink|to
purpleowers

t $QQXDO JURZLQJ IURP P WR F
ULJLG ZLWK VKRUW VWLt VSLQHV
DQG DOWHUQDWH ZLWK VKRUW/| VWl
WKDW PDNH WKH SODQW IHHO SULF!
QDUURZ YDVH VKDSHG DQG SLQN W
ZLWK WR ARZHUKHDGV SHU VWHP

' HS968: ()4, + 5% (

t 1RW FXUUHQWO\ IRXQG LQ %& EXW
JUDVVODQGY URDGVLGHV RSHQ ZR
J&S+H+"01"1'8/2$&1"3(42" 41 ("5&$6'1"

(+,*-,%8&,("&.%-)/0.)$/-
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VXFNHUV ARZHUV DUH WLQ\
35*5(2+%652'-%1'%3*(1.-2!+%) ' 7%6-**/14)"-7

4).9%3)'%2-0)1'%; 1)6%-96?52%5;-2%=>%9-)2! @
$ )RXQG JURZLQJ LQ JDUGHQV
52')0-")*+%)'7%7?52),-%325"!

KDV QR OHDYHV RU JUHHQ SDUWYV \
RUDQJH LQ FRORXU WKUHDG OLNH
FRLO DURXQG DQG DWWDFK WR KRV

ZKLWH

$% 8-"257(3-1%69%!--7%:5;-2%<=+>>>%!--71%"-2%'*)".%
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%WXWRPXV XPEHOODWXYV

t 3HUHQQLDO DTXDWLF KHUE JURZL
I"HB106& Hb(HH) Y& * Vo HIHS+ HY0)&"- #Y6'H#* 1%
HE&H%EHY,-)#8'0%12%"3%4%$%, 3) (0%&)* %" -&) (1,8 %
DQG AHVK\ LQ FURVV VHFWLRQ| ARZ
ZKLWH LQ FRORXU LQ XPEUHOOD OL

5% 6#2'3*17#1%$&-),8%+8%'9-:3$#!

f 9HU\ OLPLWHG GLVWULEXWLRQ LQ
&1%&)YoHSH (#)'%2,&)"%&,3)(%!93'#,-)#1%&)* % &% 8%
IL+$H 1#7%62,8)"%-) %, & #1%&)*%0'- #')

"%/, %*&% #8&0*,")-0'(),
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I"HSY6& () =+,
$O0OLDULD SHWLROD

t %LHQQLDO KHUE ZLWK D WDSUR
"HBI06&L'()*1+(,0!)-(.-,(-10(/112/--31(30!
NLGQH\ VKDSHG ZKLOH VWHP OF
(3014-(/'5,4(6-0%1/77" (301%/8,4-01)-( .- I-&9'I(!

WD

RwW J

DYH

JDUOLF VPHOO ARZHUV DUH ZKLWH |

.1 ;-6/708%-,!+<!,--0

t )RXQG JURZLQJ LQ PRLVW WR GU\ I
IRUHVW HGJHV ARRGSODLQV GLVW

(7321/7(0,90-,
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I"H$%&. (1)**+&
+HUDFOHXP PDQWHJID]]ILDQ>

t /DUJH SHUHQQLDO KHUE JURZLQJ
WDOO VWHPV DUH JUHHQ VWRXW
I"HHSI& () (" +00(,-%0.++"/0"Yo+/1"+¥/1 1" 2+#/13+ 11" 42+
DQG FRDUVHO\ WRRWKHG ZLWK VWL
ARZHUKHDGV DUH ODUJH DQG XPEU|

54 B"(LH)7"%+B89+%" .+, <2 << <+ U $o+ ("1 (H4-=

$ JRXQG JURZLQJ LQ ULSDULDQ DUHE
ZRRGODQGY DQG URDGVLGHV

t 2IWHQ FRQIXVHG ZLWK QDWLYH FR.
+HUDFOHXP PDEXKMXPRZ SDUVQLS LV
o> 14| A4 T3V +-&+1"HHSV6& ()| (" +%6( - Yo+ A+-&"+
%-">%

#$8-& BKRWRWR[LF VWHPVY DQG OHDYH
(,$%,4,)%+%/ (+-&/-+7/)%"%+%"1$,)%+8) 4% +/4#+(/$4?)*+
EOLVWHUV ZKHQ KDQGOHG ZLWKRXW SL
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"#P%&'#PSH! (#))*&(++,&
)-++9%!(#))& *O\FHULD PD[LPD

¥ 6HPL DTXDWLF SHUHQQLDO JUDVV
WR P WDOO VWHPV DUH KROORZ
DUH EULJKW JUHHQ ZLWK D SURPLQ
PDUJLQV KDYH VKRUW VWLf KDLUV
URXJK LQ WH[WXUH DQG KDYH D UH(
DW WKH MXQFWLRQ ZLWK WKH OHDI
"#SHY&H H()HH+#,-" [#-01"#20!31

4# 5106-78*12#06!+$6!,9#:9#6;!<-+12#$"T#,122#2-#:9#
2117

4# =-8"TH#!"#:6$*312;:#>17$ #+$62;12/#,$312;-612/#$"T#
ZHW PHDGRZV
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t 6SLQ\ SHUHQQLDO HYHUJUHHQ VK
I"HBY6&& & (Y6) (* Yo+ (HHYKE Vo, S(+#. Yo S("., " +.1. 1"

VSLQHV ARZHUV DUH EULJKW \HOOF

E\' D YHOYHW\ FDO\[ ZKLFK GHYHORSE

VHHGSRGV ZLWK GDUN KDLUV

0" 1(2+3-45('67"*((-

$ )RXQG JURZLQJ RQ LQIHUWLOH
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Seeds easily attach to pass

&\QRJIJORVVXP RUOFLQDOH

Eachower produces 4 burred seeds

ing anims

I %LHQQLDO WDSURRWHG SODQW JL
WDOO URVHWWH OHDYHV SURGXFH(

"#3%&!' ()*+&!,!-.1%#1/0!-.11#23&!(241*5"5.615!%'5!
"(751#$!(14#38"1%#2395:1"%5.115(;5" (*5!" #*%5*!
DQG VWDONOHVV ARZHUV DUH

GXO

ZKLFK EHDU URXQGHG WULDQJXOI
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¥ )RXQG JURZLQJ LQ IRUHVWHG
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DUHI

ZDVWH DUHDV DQG DORQJ URDGVLC
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'LQWHU DQQXDO JUDVV JURZL
I"HBI00& HYH H(") Yo  HEAHHVO& HIDEH"H & HY0&.,-%6.19

FP ZLGH ZLWK WKLQ KDLUV D
VKHDWK RSHQLQJYV DQG DXULF
DUUDQJHG LQ VSLNHV DQG UHG
VHHGV DUH SURGXFHG LQ MRLQ
F\OLQGULFDO ARZHULQJ VSLNH

9HU\ OLPLWHG GLVWULEXWLRQ

GLVWXUEHG DQG ZDVWH DUHDYV
(HOGV DQG DORQJ URDGVLGHYV
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&HQWDXUHD GLUXVD
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Bolting plant

" #%&"()*"+,)--,$."("/0'&(1.,2)*"%)&)--,$.3"0)$2,.4"
EUDQFKHG JURZLQJ IURP P WR
%.$-(",/"2)&4"+,(()&"("(0)"($/()3".)$2)/"$&)"*,2,*)*5"
JUD\LVK JUHHQ LQ FRORXU DQG KD
ZKLWH WR RFFDVLRQDOO\ SXUSOH
EUDFWV ZLWK VPDOO VKDUS ULJLGC

1" 6)%&*78)/"+4"[))*

f )RXQG JURZLQJ LQ ZHOO GUDLQHG
DQG ZDVWH DUHDV JUDYHO SLWV \
9&$//.$-*/5"8$-9).$-*/5"$-*"$."-9"&'$*/ *)/"™"

DQG UDLOZD\V
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t 7DSURRWHG ELHQQLDO WR VK
EUDQFKHG VWHPV JURZLQJ WR
I"HBI& (1)) Yo&eH)*#)+") %, H-Vo+ $Y6" -+ &YbH. %%/ - #0
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ARZHUKHDG EUDFWV KDYH EOD
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I"HSU&& () H+&,-."
S5H\QRXWULD [ ERKHPLFD

i S5KL]JRPDWRXV SHUHQQLDO KHUE Jl
"HISU&!"())* 1+, (-, -, (/O 1-#23+,) 4!
EUDQFKHG OHDYHV DUH ODUJH ZLW
VTXDUHG R WR KHDUW VKDSH [EDVF
ORFDWHG DW VWHP DQG EUDQFK WL
WR SLQNLVK ZKLWH LQ FRORXU

¥ $ K\EULG RI WKH -DSDQHVH DQG JL
(/015+!1-,)5(6)4105+"5/735+8,012-#'1"8,+,1641"8,!
VRIW VKRUW KDLUV DORQJ WKH YHI
VXUIDFH Rl QHZ OHDI JURZWK LQ WK

9! :,1-#03.,+11-5'(-5)4!641+1-,(05/7!-85;#',+<!-##"<!
(/014" 12-(7",I"+<163"15+1.(1(6),!#2! 1-#03.5/7!
VHHG ZLWK YDULDEOH YLDELOLW\

I )RXQG JURZLQJ LQ GLVWXUEHG DQ
4(-0+<17(-0,/+<1-51(-5(/!, #+4+""+<I(/OV()#/T!
URDGVLGHY DQG UDLOZD\V
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"#$%&&'()*+,"$)
5H\QRXWULD VDFKDOLQHQ

S TS y

t 3HUHQQLDO KHUE JURZLQJ P|WR
HUHFW UHGGLVK KROORZ DQG EDF
IHE YO&H " & ()& & &) 8 &I-JOL&H! " I#," L&HI2&
ZLGHO\ HJJ VKDSHG ZLWK WKH EDVF
I"#3&4[2" 52" % &6HS" &6H5' &#1-/08&,6"8&+527$"5/8&
EDVDO OHDYHV DUH DEVHQW ARZHL
JUHHQLVK ZKLWH DQG IRUP LQ FOX\

t ,W LV FORVHO\ UHODWHG WR -DSDC
95 H\Q R X W U L D18#D&H&Y &R F5,5/045%6"2&
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t )RXQG JURZLQJ LQ GLVWXUEHG DQ
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SHUVLFDULD ZDOOLF

t 3HUHQQLDO KHUE JURZLQJ IUR
DUH EDPERR OLNH ZLWK UHGGL
IHE Y& &IH() Yo+, - &t (H]" SH(-8+HS"&
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ZLWK WKH EDVH URXQGHG WR V

KLL

ARZHUV DUH VPDOO DQG ZKLWH JUH

SOXPH OLNH FOXVWHUV DORQJ
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t )RXQG JURZLQJ LQ PRLVW VLW
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BH\QRXWULD MDSRQLFD

S

t 5KL]JRPDWRXV VHPL ZRRG\ KHUEDI
WKDW JURZV WR P LQ KHLJKW, VW]
OLNH DQG JUHHQ WR UHGGLVK EUR?
I"HE V8H" & () Yo+ -8&% #/" -8018238. 48058
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(XSKRUELD HVXOD
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Greenish-yeéltover clusters
and bracts

Creeping rootstocks

3HUHQQLDO SODQW ZLWK SHU
KRULIRQWDO FUHHSLQJ URRWYV
WDOO OHDYHV VSLUDOO\ DUUD
DUH LQFRQVSLFXRXV JUHHQLV
DERYH OHDI OLNH \HOORZ JUH

JRXQG LQ GLVWXUEHG VRLO Z
FURSODQG SDVWXUHV UDQJHC
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f $QQXDO JUDVV JURZLQJ FP WR
I"H$%68&" ()$('$%6)" (*)1+" $1-. $/196100,$/"1-1)#.2$
%)#1()%$3%3100,$8&+-3(#0,$"34)$/3($% &(+&H%S$
VRIW KDLU\ OHDYHV DUH ¢QH | FP
ADWWHQHG DW ¢UVW EHFRPLQJ LQ
URXQGHG MDJJHG HGJH VSLNHOHYV
["-1)B(+5%$!- $I"#5%(1064. 2$0#&&IVS) THS/H-($
DZQV DULVLQJ IURP WKHLU EDFNV
ZLOG RDWYV

8% O#5" 31#%S/ SYoHH.
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&\SHUXV URWXQGXV

Leaf-likewer bracts
are shorter tHaméscence

Tubers are produced in chains on rhizc

$ $JIJUHVVLYH SHUHQQLDO!VHGJIH JLU
P WR P WDOO ARZHU VWHPV D

XQEUDQFKHG OHDYHV DUHPKeSDVV C
SXUSOH WR EURZQ ZLWK OHDI OLNH
FOXVWHUV WKDW DUH VKRUWHU WK
HSIHOE ()1%6*+%0, ) - HHS &+ i+ 1 ("0 11", 112064351
LQ FKDLQV WXEHUV KDYH D ELWWH

41 5$0H%LEES/I* SSL)I7&*$H)I", 1H(-8%3$/

$ 1RW FXUUHQWO\ IRXQG LQ %& EXW
JURZ LQ FXOWLYDWHG ¢HOGV ZDVV
0"/7&H$N" 11" +%, 1#9%" 1/-1$/1- 1%7 ($#10+"6$/!
ZKHUH LW KDV EHFRPH HVWDEOLVKI
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&\SHUXV HVFEFXOHQWXYV

A Ay

leaf-like bracts

Tubers

I HSPY6&" ()8 Yo+(,-./0-1*"2896&33(/4" &5$&"0+/0"
JURZV IURP P WR P WDOO
19%&"67 (585" 138%/39+&5*"/35" --0+:"4&/)&" 1%&"
JUDVV OLNH ARZHUV DUH \HOOF
OHDI OLNH EUDFWV XQGHU XPEL
WXEHUV DUH VPRRWK URXQG Z
ADYRXUHG DQG SURGXFHG DW
%+(,-.&'

" :829%-5198"8<"&&5*'018&% "8/ /4"8148"*"/35"
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Fireweed Four-sided stem

t 3HUHQQLDO ZLWK D ZRRG\ WD
(EURXV URRW VA\VWHP WKDW JU
LQ KHLJKW VWHP LV VWL: DQG
VWDONOHVV RSSRVLWH RU VR
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HIST (.,
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DV ¢(UHZ&KDPDHQHULRQ DBQJIXVYV

SURR
RZV
IR X1
PHW L

©*»

U ZH
HV L
KH Q
LIRC

t




.¥0+102(%+*30*"#

M"H#S%HE&' (") +,"-%
&KRQGULOOD MXQFHD

Dandelion-like basal leaves with
downward pointing stiff hairs at
base of stem

Parachute-like seeds easily
spread by wind

t 7DSURRWHG SHUHQQLDO JURZLQJ \

VWHPYVY DUH PXFK EUDQFKHG ZLU\

ZLWK VWL UHGGLVK EURZQ GRZQ:z
DW WKH EDVH VWHPV KDYH D PLON)

I"HSYoH &S (1)) *5+,%,-+$.)1-/BIS0 L#)#/2-3), 1#4$
DSSHDUDQFH ARZHUV DUH VPDOO D

5% B#."2789#'S: &S HHT$)#" ) $1-7$%#"/,9)$"22/'$
1-7$"22/%;" 1+ (#-/'

I )RXQG JURZLQJ LQ GLVWXUEHG DQ
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Fern-likeely divided leaves

DWELC

¥ $QQXDO WR VKRUW OLYHG SHUHQQ

"HSUH&H () HIHYoH+ #-)+.-&/H0&) Yo0H1*)#23*+.-&4

++

VPRRWK DQG EUDQFKLQJ OHDYHV

GLYLGHG IHUQ OLNH ARZHUV

DUH

DFURVV ZKLWH DQG GDLV\ OLNH

5# 6)3*72$)0#89#0))7

$ )RXQG JURZLQJ LQ GLVWXUEHG DQ

FXOWLYDWHG ¢(¢HOGV SDVWXUH
1,7#1), #7170+7)0

vV S|

$ 2IWHQ FRQIXVHG ZLWK YQWRNPQV |

FRWX®&DH\H G/HXWAD QWKHPXR Y X
DQG SLQHDSSOWXIHIHROGBULD PRAW L
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ZKHQ FUXVKHG DV ZHOO DV VW
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6RQFKXV ROHUDFHXYV
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6RQFKXV DUYHQVLV

K ~ W
Perennial sow-thistle with
milky latex and clasping stem

Spiny annual sow-thistle

¥ &UHHSLQJ URRWHG SHUHQQLDO JU
"HEBY0!&™ (&), -1+ (% SR, A" HO+]
D ELWWHU PLON\ MXLFH OHDYHV Z
[*0,1$'&!"-#"1 $H&/"-'1&™" (%!2//1 &"#$1 & #+3!
ARZHU EUDFWV XVXDOO\ FRYHUHG L
KDLUV ARZHUV DUH \HOORZ DQG XS

¥ 7KH WZR VSHFLHV DUH RIWHQ FRQI

DQRWKHU $QQXDORVRE XWKR@W OB FH
LV WDSURRWHG DQG KDV PXFK VPD(
"HHI567), (1, * &&ABI8. - (HOHSE.1) 1 (0&"#1'+!

IRU VSLQ\ DQQ XD 6RWQRK XAKIDW\S B H
ZKLFK KDV VKDUS VSLQ\ OHDYHV D¢
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Rayowers distinguish this pl
common tafisynacetum vulg
I %LHQQLDO WR VKRUW OLYHG S

"B YA HI () H+), (- #,-,. [#(-0+012#+012)3#"-#01

)4+ -+*#) (5,+#6,,7)3#.41#011"#0--,24) (-#+,2", 11+#

LQ D ADW WRSSHG FOXVWHU

8# 9,7-"64. +#7-0'(-0)3#:3#+, 6H#: A1 (3H()+"#
- 764, 34 (L6 -2 11+

$ )RXQG JURZLQJ LQ JUDVVODQG
ZDVWH DQG GLVWXUEHG DUHDV
ZRRGODQGV DQG DORQJ URDGYV

ZLWK HQJ\PHV LQ OLYHVWRFNLWH
6((2,%

6HQHFLR MDFREDHD
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I"H1068& ()% *
&LUVLXP DUYHQVH

Young rosette

$ &UHHSLQJ URRWHG SHUHQQLDO JU
OHDYHV DUH VWDONOHVV DQG GDUN
VSLQ\ OREHV ARZHUKHDGYV DUH VSl
FRPSDUHG WR RWKHU WKLVWOHV A
FRORXU IURP URVH SXUSOH WR SLQ

" HE%8 ()< S+, -+ SS("/(*&SSU0/1"& "2+

1" 34 0+25 &0 0T+ & (+0($+5"+)7208.25("
(HOGV SDVWXUHV DQG RWKHU RS*H
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I"#$196&' () #%*
6LO\EXP PDULDQXP

$ $QQXDO RU ELHQQLDO KHUE JURZL
WDOO VWHPV DUH JURRYHG VRPHW
FRWWRQ\ KDLUV HVSHFLDOO\ WRZD!
DUH DOWHUQDWH VKLQ\ DQG SDOH
ZKLWH YHLQV ARZHUKHDGVY DUH OD
RFFXUULQJ DW VWHP WLSV ARZHUV
LQ FRORXU DQG DUPHG ZLWK [FP O
I"#$%&

'O - SR8

$ 3UHIHUV QXWULHQW ULFK VLWHV |
GLVWXUEHG DQG ZDVWH DUHDV SD
0"#&&1H#2-&3(#2-(#1,20(" #-84-*&(
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I"HSY&H ()F"++", - /&&"D
/LQDULD YXOJDULV

t &UHHSLQJ URRWHG SHUHQQLD

O Ju

OHDYHVY DUH VWDONOHVV QDUURZ

HQGV ARZHUV DUH EULJKW \HO

ORQJ DQG *VQDSGUDJRQ OLNH/’

RQ WKH ORZHU OLS

1" H$%& ()*$+ %8, -.&,/0"10".(2$34,4,)+"1)(+"3"45$"
&4+ 3("& A"6&. T-$34+" 3(I$++"+"10"+$$(

$ )RXQG JURZLQJ LQ D ZLGH UDG
3 (,37"*& %/ 3(8"%.+4)8$+8"%$3"6'&$+4+8"
JUDVVODQGV ULSDULDQ ZDVW
DQG DORQJ URDGVLGHV DQG UI

t )ORZHUV VLPLODU WR EXW VP
WRDGADYDULD GDOPDWLFD

ORZ
ZLV

DJH R

H D
DLOZ
DOOF
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I"H$Y&H () SH& HI+#,)
/LQDULD GDOPDWLFD VVS G

f &UHHSLQJ URRWHG SHUHQQLDO JUR!:
I"HHSYHE" & (Yo )" (*Yol+8Y6(1&, %" %" &Y™ #&Y60/8&8-1%
ZD[\ DQG KHDUW VKDSHG ZLWK| SRL
DUH EULJKW \HOORZ FP WR | FP ¢
3VQDSGUDJRQ OLNH ™ ZLWK RUDQJH V

2% 3&*/4.5)&(%67%8!(Y%(*/&".8-0%/441%(7(1&,%"-.%
(&&.

f )RXQG JURZLQJ LQ ZDVWH DQG GL\
*(15/8(1%0/" ((#"-.(1%/"-08#"-.1%"- %" #4-0%
URDGVLGHV DQG UDLOZD\V

f 6LPLODU WR \HO@PU MR #RAEEHH U L V
'DOPDWLDQ WRDGAD[ KDV ODUJHU £/
&1 (+*&. Y& &(%o
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"H#"SH" % &' '
$EXWLORQ WKHRSKUDVW
N - 00

Showy yellowers and distinctive
circular seedpods

 $QQXDO WDSURRWHG SODQW [JUR?Z
RYHU PLQ KHLJKW HQWLUH SOD
I"HBO& (Y08 +)*0p, "= S/ +5-) -G +-$0*& " *-$%1
VKDSHG DQG FP WR FP ZLGH /
\HOORZ WR \HOORZ RUDQJH VHHGS
2-'3.196.24%.)*'4.$45+-$'4+5196*$ H('6 7'%#'68

Q' SHIBAM'S, BRI 42 FH>- 2') <+ 2!
I#.+' (HSH) $'8?' *-$1@

t )RXQG JURZLQJ LQ ZDVWH DQG GLV
JDUGHQV FXOWLYDWHG ¢HOGV DQ

(#9)"'(+18),-$./)
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$YHQD IDWXD
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Heavily beatdedbrs. Awns a
twisted and bent at right al
when mature

Base of leaf blades are sligh

t $QQXDO JUDVV JURZLQJ IURP
VWHPV DUH KROORZ DQG HUHF
WZLVW FRXQWHUFORFNZLVH ZK
VHHGV DUH \HOORZ WR EODFN

EULVWOH DzZQ DQG D FLUFXODU

I"HS%8 H

($ Y+ - [HSU0S -

t )RXQG JURZLQJ LQ FXOWLYDW
SDVWXUHV JDUGHQV GLVWXUE
&1-$82,13%+,&-'4-#

($ 5.21468&!#-$,&'$2&/TS!"#S/A+] 28+$18+$, 1" HS H#
DQG HLWKHU ODFN DQ DZQ RU

re
ngles

tly hairy

HG D
HG L

WV KH
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IHHSUE H(&F A& &
,ULV SVHXGDFRUXYV

Iris leaf on left versus cattail leaf
on right

$ 3HUHQQLDO VHPL DTXDWLF KHUE
P WDOO OHDYHVY DUH HUHFW AD
DQG H[WHQG PWR P LQ OHQJWK
VKRZ\ DQG \HOORZ LQ FRORXU ZLWK
1" HS96& S+, -"&.J0 LS+ 23("+$%(
$ )RXQG JURZLQJ LQ GLWFKHV VKDO
ZHWODQGY JDUGHQV DQG DORQJ W
DQG VORZ PRYLQJ ZDWHU FRXUVHV



0*$1,-2,)#&-$3,$4'

I"HHS%E& () (+, (#'& &

&HQWDXUHD VROVWLWLD

.

Flowerhead bracts end in s
stiff spines

IURP PWR P WDOO VWHPV
FRYHUHG ZLWK ¢QH KDLU ARZH
RQ HQGV RI EUDQFKHV DQG DU
I"HSOHEH (#)%o*+
# -1%00. 1#23#1..0
t 1RW FXUUHQWO\ NQRZQ LQ %&
JUDVVODQGY UDQJHODQGV GL
DUHDV RSHQ IRUHVWV ¢HOGV
19%40150. 1#5*4#64175*+$%6*#4*0#8047%

harp,

f $QQXDO WDSURRWHG KHDYLO\ EU

DUH
UV T
PHG

E X\
VWX
SDV

%)*-,-/& 7R[LF WR KRUVHV &RQVXPSWLRQ PD

FKHZLQJ GLVHDVH ZKLFK LV D IDW

0#")"&*"0$*(&',.+(,-."

DO Q



"#$%&(()
R
&%-$%*.10™",.

1*,%23/  /
$UFWIH P



(@) +,-" .5 +#

"#$%3$$&'
(FKLXP YXOJDUH

BN 88/ _‘ 3 1 W
Flowers produced on upper side ofFirst year rosette
short stems

1" #3%&&S$'(")*"+,*-).($/%0"1%-%&&$'(2")'1-**)%02"
JURZLQJ WR P WDOO VWHPV FRYH
ZLWK VZROOHQ UHGGLVK WR EODFN
)'3,%0")*"+)%45"(%'/%+"-%"*6 (*&7")*" (' &3%*(")%"
DQG KDLU\ ARZHUV DUH EULJKW EO
89&&%(.+,'1%0

1" :%1-*093%+"6;"+%%0

¥ )RXQG JURZLQJ LQ UDQJHODQGV S
'&0"0$+)9-6%0"-%'+2"&0" (*&7"-*'0+$0%+"&0"
UDLOZD\V SDUWLFXODUO\ RQ FRDU
+*$(+

¥ ,V VRPHWLPHVY FRQIXVHG ZLWK FRF

<$QFKXVD R&FLQDOLV
N J
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I"H#$9%&(
SUFW'I#H P

$6&S' (&) +'ES$SE,%'S-" *-$%)./'€.0'&.) 1&*]

2' 3-11-'4560-78 S$UFWLXP RUURZW P
WR P LQ KHLJKW ORZHU OHDI
ARZHUKHDGV DUH OHVV WKDQ
1, &$S(6(0'&*-./'B%("1S(1!

2' 96(8$'4560-,7:1-1($)1(",&**(0')&.$'4560-,7"

OHDI VWDONV DUH VROLG DQG
F5I$(6'68$%(6'$%6&.'&*-./'$%(1$(1

¥ )RXQG JURZLQJ LQ IDUP\DUGYV
&.0'6)"&6)&.'&6(&!;"&!$56(!;'6&./(*&.0;'<-6(1$!;'

Flower head bracts with hooked spin

t %LHQQLDO SODQWYV ZHOO NQRZQ II

VWD
FP

8$UFWLXP OD/SSDPLODU LQ DSSHDUD

ARZH

FP DFURVV DQG DUH DUUDQJHG L

ZDV

JUDVVODQGYV IDOORZ (¢HOGV DQG I
¢HOG PDUJLQV URDGVLGHV DQG Ul
J
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"#$%H#HE'
*DOLXP DSDULQH

Pl Py - -‘
Seed-cases produced in pairs are
covered with hooked hairs

t $QQXDO SODQW ZLWK VTXDUH | VWH
GRZQZDUG SRLQWLQJ KRRNV RQ VW
DUH URXJK KDLU\ DQG JURZ LQ ZKI
I HSI&" S (&&)*+,"$%0-H#$. &IH(0"HS+-$.%6+&!

1$ 2".&/H#(0M$'3S!"H

t )RXQG JURZLQJ LQ D ZLGH UDQJH R
-Q4(&Y*$Yo-HB0(*4+5%A4" #$% & %!$$
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$QFKXVD ROFLQDOLY

o

OFiddlenéol@r stem uncoils as

each bud opens

'HHS WDSURRWHG SHUHQQLDO WK

USO8 (SH) ), - - OBH) VoIS H1 & 4) |

ODQFH VKDSHG AHVK\ DQG FRYHUF

ARZHUV DUH GHHS SXUSOH WR

EO Xt

ARZHU VWHPV LQLWLDOO\ FRLOHG

&")H#+[*"-120"1#&!'#3*140.125'-&%!620)!-0"7$+8'!
VHHGV SURGXFHG SHU ARZHU
:'5)2.03'&!4,1&" 1;<==1&".&!5")|5$#-">

YRXQG JURZLQJ LQ JUDVVODQGV U
SDVWXUHV DQG GLVWXUEHG DQG Z

#$2-/1)2#.&+.'&!
,V VRPHWLPHV FRQIXVHGEG KALIXPK
YXOPDUH

EO)

J
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I"##"$%&'$ ()%
7TDQDFHWXP YXOJDUH

A K R M’ﬂ'-
Seedling leaves with serrated
ledet margins

f $URPDWLF SHUHQQLDO JURZLQJ XS
I"HSH HYO&SB!' ($%0)!"#+$, #-#*SI"#S(1"./0"## 13! (S
GHHSO\ GLYLGHG ZLWK WRRWKHG P
D VWURQJ RGRU ZKHQ FUXVKHG AR
ARZHUV DQG DUH \HOORZ 3EXWWRQ
2'8%, 3*&H" S| &S*&HASH' (*

5% 6#7")(3%#*$8I$ #HA($!'($":2;)4#*

¥ )RXQG JURZLQJ LQ SDVWXUHV | ULS
GLVWXUEHG DUHDV RSHQ IRUHVWYV
JUDVVODQGY DQG DORQJ URDGVLGH
DQG UDLOZD\V

f 2IWHQ FRQIXVHG ZLWHK @QHRLR\ UDJZ
MDFREIZKDFK KDV UD\ ARZHUV
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.QDXWLD DUYHQVLV

Violéowers

t 7DSURRWHG SHUHQQLDO KHU
I"HEY6I&S () Vo) tt+, Yok % Yo' HS+! [ #+"0#1, +"-$1" &
HHSYo 23(HAYo+590)H+ Yot 2332) 'V HE+1 [ #+"0#0Y
OREHG ARZHUV DUH YLROHW E
DUUDQJHG LQ D GHQVH URXQG

FP WR FP ZLGH

6# 7%3,208-%0)#1/#)%060H#983H 24 . #)%%0)#3%, #3

t )RXQG JURZLQJ LQ SDVWXUHV
¢HOGV RSHQ IRUHVWV ULSDUL
+06+) #+"0#+42"&#,2+0)10%)

H# J

= JUF
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HG A
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I"#H#$%E& () +,%
6HWDULD YLULGLV

Seeds produced in a Obottle-brushe
in orescence

$ $QQXDO JUDVV JURZLQJ LQ WXIWYV
LQ KHLIJKW \RXQJ OHDYHV ZLWK XS
"#3%&'1())*%0!+*#,*&I#Yo*"#$ %o +* & & - 1%/ (0™ &**.&!
1+(&2%%0*.1$-1#!.*-&*11+(3'1412/15!3%$&2+*& 6%/ 7!2!"*!
EDVH RI HDFK ARZHU JLYH WKH| KHD
) #Y%ott-1*

8! 9%)%/.(1*&!I3:1&**.1;/ *%!5<=>>>1&** &1)*%p!
)+#-2?

$ )RXQG JURZLQJ LQ FXOWLYDWHG ¢
#-.1.$&2(%3* 1#%* #&=#- 1#+/-01%/#.&$.*&

f <HOORZGRYWDDL® S$XPWLIOD ODU |[EXW
ORQJ WZLVWHG KDLUV QHDU WKH E



*0,)+".(+)/-)01

7!

t

.
I"HSH#%%&'()*"+, %
3LORVHOOD DXUDQW

JLEURXV URRWHG SHUHQQLDO
DERYH JURXQG UXQQHUV WKDV
WDOO VWHPV DUH XSULJKW D
U’ (HE) S, 1-$. JOIH1$21/134/5461"SISHIS) ]
KDLU\ ARZHUV DUH YLEUDQW
819,4%+9%1/,$9.*#61"61/11*1/54#4)/1$)*!
-:431/1;4,3.)(*1)/113$5/

YJRXQG JURZLQJ LQ D ZLGH UD
)%b#+*)(1):4,1/5/01:4,1/51%#1$, ) (/019$/5+,1/0!
ODZQV ULSDULDQ ZDVWH DQ
JUDVVODQGVY \DUGV FXOWLYD
UDQJHODQG DQG DORQJ URDG
J

LDFI

ZLW
N JUF
0G FI

RUDQ

QJIH

G GL
WHG
VLG
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I"#$%&H# %(()*& )
%HUWHURD LQFDQD

Flattened seedpods held ¢
the stem
I $QQXDO WR VKRUW OLYHG SHLU
P WDOO ZKROH SODQW FRYE
"H#$%& " &(#)*&#'&"&%0"+,-"-*$.[#0*& 1**/2&3--*$&
OHDYHVY HOOLSWLF DQG FODVS
ZLWK GHHSO\ QRWFKHG SHW&O
PP WR PP ORQJ VRPHZKDW 4
4/5%*&'5&"1*&%"*6
7& 8*-$5,34*%&9:&%**,
I )RXQG JURZLQJ LQ SDVWXUHV
DUHDV IRUDJH FURSV \DUGV
UDQJHODQG DQG DORQJ URDG

+#$,-,.1& 7R[LF WR KRUVHV &RQVXPSWLF

lose to

HQQ
HUHG

WKH
VR
ADWMW

ZDV
ODZCG
VLGH

Q PD\
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&DUGD®YL D

Upper leaves clasping the

t &UHHSLQJ URRWHG SHUHQQLD
WR P WDOO ORZHU OHDYHV
ZKLOH XSSHU OHDYHV FODVS W
KDLUOHVV ARZHUV DUH ZKLWH
USO8 (SIM1) -+, -&H1"-1- &I-01/11-. &IO*"$-1%6(2($%6!
ULVH WR LWV RWKHU FRPPRQ Q

I A&OHI+)&, 156!, &&"S HI-($%! -#+)-+#&,

t )RXQG JURZLQJ LQ IRUDJH DQC
SDVWXUHV ZDVWH GLVWXUEH
DQG DORQJ URDGVLGHV DQG UL
7&"#-8,."08'),&&'0/1'(,-($%+(,.1-.(,1./"#6!

V&, 1#/91*6$,80/"&1"$'1%*/5&80/"&')./"#6)

W&, IHSLGLXP FKD® HEHQ\GLL\K P
DSSHOLDQXP

w
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I"#$%&&'()* &H'+%
&HQWDXUHD [ PRQFNWROQL

Margins! ofverhead bracts either
thin and papery or comb-like

t 3HUHQQLDO IURP D ZRRG\ URRW FL
I"#$%S& ' S(3%S8)*+S,)-)*$*)/.-$)0.$1 258 $(#$3%$
¥45+$-8.%%*.)].-$)0.$*)43.6-7)2.89%$.48:0.$'0%
VKDOORZO\ OREHG DQG VWDONOHYV
VPDOO DQG QRW OREHG ARZHUKHD
VKDSHG DQG VROLWDU\ DW EUDQFK
34--8&$';$.:&7.03)$8.7:49$8'049$2)2.0<$%)05:4$'0$)$
3'%,6%:=.$;0:45.9$2)08:31*)0*<$'4$&7.$'1&.0$,0)3&-+$
ARZHUV DUH URVH SXUSOH VRPHWL

>$ 2.20'813.-$,<$-..8

$ )RXQG JURZLQJ LQ SDVWXUHV| JUD
8:-810,.8$)0.)-9$)48$)*'45$0')8-:8.-

t /LNHO\ D K\EULG EHWZHHQ EODFN |
NQDSZHHG
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I"HSY6&E ()F+, -#"

Purplewer with papery
margined bracts

b,

infestations
i} &UHHSLQJ URRWHG SHUHQQLD
"#$%&'()*'&+",)-).&I$&"0(1&%-2!&32/-'4&*2(#-)&
'0*&)-)+(1&(3/$1&2%$.&"5)$6!&7-2$+3).4&6)2,)'&
DUH JUD\LVK ZKLWH DOWHUQD

5)2-611&525)-18*2-06/$).&7-2+('&(32(&2-)&'6/%3(61&
32/-1&2(&(3)&(/5

98& 1)5-" #+)'&T1&)).&2$.8+-))5/$%&-"("

$ )RXQG JURZLQJ LQ SDVWXUHV
ZDVWH ULSDULDQ DQG FXOWL
URDGVLGHY DQG UDLOZD\V

Yot | )7R[LF WR KRUVHV &RQVXPSWLF

( )

5KDSRQWLFXP UHSHQV

Creeping roots produce dense

O Ju

WH |

VKDSHG ARZHUV OLJKW SLQN WR S;

JUD
YDWHl

2Q PD)

FKHZLQJ GLVHDVH ZKLFK LV D IDV\iDO Q
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.RFKLD VFRSDULD

Flower clusters

¥ $QQXDO IRUE JURZLQJ IURP

RIWHQ WLQJHG ZLWK UHG OHD

-&OHYH) " #%$& 1]) 1 2%68)*%34"H)%"5') %656 T#%/)

DXWXPQ ARZHUV DUH LQFRQVS

15"35)*#+0b, +06(75!"#1%34%73)1%-&/"

8% OHE'3*5(H1%, +OolHHE*

$ )RXQG JURZLQJ LQ SDVWXUHYV
& HEI2%1&H)12%(57"/0&" #*%('361296&)*%&73) 1%
URDGVLGHV UDLOZD\V DQG ¢H

'&()%)*+, &DQ EH WR[LF WR FDWWOH

I"HBI06& HOH H("Vo8) % $E)+0b, &) (-H#*. Yo $&) V! "HSY%

YHV
Z
LFXF

o

GLV

OG F

VKH

14%(3)I5$H%6/) %67 & 14%:5&) I"1#1:%
N\

J
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t

t

6LOHQH QRFWLARUD

*$"%+-.).1(+
6LOHQH ODWLIROLD

Wh|fé cockle

$QQXDO WR ZLQWHU DQQXDO JURZL
FRYHUHG ZLWK VRIW VWLFN\ KDLU

QJ V
FDC

EUDQFKLQJ JUHHQ YHLQV ZKLWH ARZHU

HIO6& ()" S+, +$5(
JRXQG JURZLQJ LQ FXOWLYDWHG ¢H

oGV

FXOWLYDWHG DQG IDOORZ ¢HOGV S$DVW;

DUHDV DQG DORQJ URDGVLGHVY DQG

7KH WZR VSHFLHV DUH RIWHQ PLVW
J01$"*23$"4 6LOHQH ODBWLDRGL/E 12;,286
LV D ELHQQLDO SODQW ZLWK KDLUYV

UDL
DNH

WKD

WKH SODQW LV QRW VWLFEN\ ZKHQ VTXHH

)5,&65%/$("7$05+
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I"#$H%&' ()$
/IHXFDQWKHPXP YXOJDUH

Solitatpwers at the end of branches
o I

G -
Hasky
Infestations not readily
grazed due to disagreeable taste

$ 3HUHQQLDO JURZLQJ HUHFW WR F
IHE %089%' ()*0b+#" -&. (#1%"10&, 1%%" . 2" &#) &
VWDONHG XSSHU OHDYHV QDUURZH
FODVS WKH VWHP ARZHUV GDL\V\ OL
HQGV RI VWHPV FHQWUDO \HOORZ
WR PP ZLGH ZKLWH UD\ ARZHUV C
103

48 5"(,6."%&708%"" &) &I+18(9"&:/#39")2%

$ )RXQG JURZLQJ LQ SDVWXUHV| JDU
ZDVWH GLVWXUEHG DQG IDOORZ D
UDQJHODQG PHDGRZV DQG DORQJ
UDLOZD\V

$ 2IWHQ FRQIXVHG ZLWK WKH RUQDP
IHXFDQWKHPXP PDKLFEXPLVY D PRUH
UREXVW SODQW ZLWK ODUJHU ARZH
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Seedling
¥ 5KL]JRPDWRXV SHUHQQLDO JUR

ODQFH VKDSHG DQG ZD[\ ZLWK
YHLQV ORZHU OHDYHV DUH VW
I"HBI06& B(Vok) Hr+ 1-E(Vo& HH+, +1" & [#&-(BO(H&L+*'2
WKH VWHP ARZHUV DUH ZKLWH
0(/0-1-& L+ HI% &8 Yo 01 SEH"2'

3& 4129(-/11'&.5&11-6&1%!12"07&%((# 6&*0-&18")
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t /LPLWHG GLVWULEXWLRQ LQ %
ULSDULDQ DUHDV ZHWODQGYV
*0-&*+(07&Yb(*-"-"

/IHSLGLXP ODWLIROLXP

hite vei

ZLQ.

P WDOO P RUPRUH LQ ZHW DUHL

GLVV
DON'
&

DQG

& IR
JUDYV

1R (H"] H-(+%.1-%% .+




&-)I#,0%411)/"2

( N

!ll#$%ll&l ()#I*

TULEXOXV WHUUHVWULYV

0o 1! ‘ih s
Spiny seeds break into se
when mature
I $QQXDO ORZ VSUHDGLQJ KHU
DQG JURZ LQ SDLUV RQ RSSRVL
GLYLGHG LQWR WR SDLUV RI
DUH \HOORZ SHWDOOHG DQG
IUXLW ZLWK VHFWLRQV WKDW
"#$%&HAP!()*+&,-'1.&,$!'%/0%'$0!&12".$,$%*0%$'
OHDWKHU VNLQ DQG FDQ ADW

3' 4%$.*'5)($!'62'1$$5

I )RXQG JURZLQJ LQ ¢HOGV SD
ZDVWH DUHDV DQG DORQJ URD
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(O\PXV UHSHQV
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Auricles clasp the stem

t $JIJUHVVLYH SHUHQQLDO JUD

WDOO UKL]JRPHV DUH ORQJ VO
UKL]JRPH WLSV DUH \HOORZLVK
EODGH EDVH KDV FODZ OLNH D
WKH VWHP ARZHU VSLNHOHWYV
DQG LQ ORQJ URZV ERUQH AD
$ JRXQG JURZLQJ LQ SDVWXUHYV

GLVWXUEHG DQG ZDVWH DUHDYV
& .(+1($+

Sharp-pointed creeping rhizomes
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SRWHQWLOOD UHFWD
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¥ 7DSURRWHG SHUHQQLDO JURZLQJ I
wWDOO VWHPV VOHQGHU HUHFW DC
"#H"$%&' | (&H#H(&S')*+,"#!-.1-/&!0-&12!,&"3&0!
GLYLGHG LQWR WR KDLU\ OHDAH\
IDVKLRQ ARZHUV DUH SDOH \HOOR?Z
VKDSHG SHWDOV DURXQG D EULJKW

I 5&(#.'+*&0167!10&&"1"$'13&%&-"-)3&!0(#.+-0

¥ )RXQG JURZLQJ LQ SDVWXUHV |  JUD
UDQJHODQG IRUHVW FOHDULQJV Z
"#&"08!"$'l",.$%!#."0)'&0

¥ 2IWHQ FRQIXVHG ZLWK WKH QDWLY

NBRWHQWLOUXK UK EVOLKRUWHU DQG

ZRROO\ KDLU RQ WKH XQGHUVXUIDF
J
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I"H$1%68.()*+$"(,%-) & )
&LUVLXP SDOXVWUH

%LHQQLDO JURZLQJ XS WR P

ranches

Spine-tipped leaves with woody vein

WDO

VOHQGHU HUHFW VWURQJO\ VSLQ\
XQEUDQFKHG H[FHSW WKH XSSHU S

WHUPLQDWHV LQ FOXVWHUV RI
IS YO&H&(") &Y™+, (18%6)0-"1.0))" (/&
VRPHZKDW KDLU\ RQ WKH XQGH
SURPLQHQW ZRRG\ YHLQV

SXU:

UVLC

JRXQG JURZLQJ LQ PRLVW IRUHVW\
ORJJHG DUHDV ZHWODQGV SDVWXL
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1"#$196&' () %*+ &% &S$S(
&DUGXXV DFDQWKRLC
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%LHQQLDO WDSURRWHG WKLV
VWHPV ZLWK VSLQ\ ZLQJV H[WH
ARZHUKHDGY OHDYHV GHHSO\
FXW DQG VSLQ\ PDUJLQHG ARZ
I"#519%9%6!" 8 #$()"&*+$5,%$)"$-*. (/% ($1/$(/'0$/) 1(2$

ARZHUKHDGY VPDOO OHVV WKIE

3% 419 #.-($5+$("#

t
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YJRXQG JURZLQJ LQ ¢HOGV SD
106'1 (631" 451 "&$%%, H()#(

&DQ EH FRQIXVHG IRU DQG FD
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I"#$1968 () *$$H#+,(
6DOVROD WUDJXV

Spine-tipped leaves Seedling

5RXQGHG EXVK\ DQQXDO JUR
IHBI06& (%) *(5+, . [0/ 1%.1," (% #1"'+2/"
V42-'3.4241"/&' "+5" (Y1 1"/'3-+'(1+.1'104#2%8&:
ARZHUV LQFRQVSLFXRXV JUHH
VWL} EUDFWYV

(™11, +2%<
YRXQG JURZLQJ LQ GLVWXUEH
(HOGV SDVWXUHV DQG DORQJ
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I"#$196&'($)*1)"(
2QRSRUGXP DFDQWKLXP

Stem with spiny-margined wings

t 7DOO FRDUVH VSLQ\ ELHQQLDO W
DI O H(V08) (*+HY* & Vot - HEIHOL Yo" Yo 2H& H2Y6' %3
ZRROO\ KDLU JLYLQJ LW D EOXHLVK
VWHPV DUH ZRRG\ DQG EUDQFKHG Z
PDUJLQHG ZLQJV ORZHU OHDYHV D
HOOLSWLF VKDSHG DQG JURZ WR
ZLGH XSSHU OHDYHV DUH VPDOOHU
WRRWKHG PDUJLQV ARZHUV DUH SX
18)- A HEHOSHAHBHOSH-1VHT" 0%/

8# 906,"12:006/#,"8$." &-AHT MHYY23HT 0. 't -1
1'% 2H T A R Y$%]

t )RXQG JURZLQJ LQ ZDVWH DQG GLV
SDVWXUHV ¢HOGV ULSDULDQ DUHEC
URDGVLGHV DQG ¢HOG PDUJLQYV



)+ - #%- /", 01

1"#$96&" ()*"#%
$QWKULVFXV VIOYHVWUL

Fern-like leaf

Antenna-like structures at tip of
paired seeds

t 7XEHURXV URRWHG ELHQQLDO| WR
IURP P WR RYHU P WDOO |[VWH
KROORZ ZLWK IULQJH RI KDLUV DW
DUH IHUQ OLNH DQG QHDUO\ KDLUO
DQG SURGXFH MRLQHG VHHGV ZLW
I"HS%"SHE! (")

+ & $%&L[01&E (L. "SB!

$ JRXQG JURZLQJ LQ SDVWXUHV | ¢HO
ZDVWH DUHDV JDUGHQV DQG DORQ
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I"H$%&' () +$%
6LQDSLY DUYHQVLYV

Seedling

t $QQXDO JURZLQJ PWR P WDOO
FRYHUHG ZLWK VWLt KDLUV OHMDYH
WKH YHLQV RQ XQGHUVXUIDFH | ARZ
\HOORZ VHHGSRGYV SURGXFHG RQ W
WKDQ PP ORQJ DQG DUH ULEEHG O
FP ORQJ ZLWK D FRQVWULFWHG E
#3%E&'()*$+",-"+$$(
t )RXQG JURZLQJ LQ GLVWXUEHG DQ
SDVWXUHV JDUGHQV ¢HOGV DQG I

"
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I"IHS6&!" (") *
*\SVRSKLOD SDQLFXODWD

t 3HUHQQLDO KHUE ZLWK D WKLFN ¢
VI\VWHP JURZLQJ XS WR P WDOO V
I"H$%1& ' S(1")$*+!" %" $/'1&-$1+'$0110-23'4%
%12+/--43/2"1+4$5$,($30$6 7%, ($/0"84$!"H$%!8'$I$
SURPLQHQW PLG YHLQ ARZHUV DUH
SURGXFHG LQ GLIXVHO\ EUDQFKHG

9% 1+0#:,-$%)$-"HS<1+0#;, 2"8$0&'+$6=4777$
4 $1+$1/1"3>

t )RXQG JURZLQJ LQ SDVWXUHV| ZDV
8+1--/1"#-431"#$1/0"8$+014- 24 -
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1"#$968&' () 1#)(
+\RVF\DPXV QLJHU

Purple-veined, funnel-sivaped

Blue-green to green-gray, coarsely
toothed, hairy leaf

" HS&" ()&, " +Y0-&"S. ) ++*-&"0).["1$2).)3"
ZLWK VWLFN\ JUHDV\ KDLUV WKDW
WR P WDOO VWHPV DUH HUHFW I
-)"-&4).+-4)5"1$-.")&6"4$$40)35"-+3"/8&%)7,.))+"4$"
JUHHQ JUD\ LQ FRORXU ARZHUV DU
DQG FUHDP WR \HOORZ LQ FRORXU
—+3"2)%+

" 8)9.$3%1)"/6"))3

" K(4)3"3% 4 X YA* S+ 4" <5"(%4"0-" )+ =$%+3"
JURZLQJ LQ GLVWXUEHG ZDVWH DC
9-14%.)'>", -"&-+3'>" -+ )&-+3'>"-+3"-&$+,"
URDGVLGHV UDLOZD\V DQG ¢HOG F

*#4),)-. &$+4-++"-&?-&$*3"40-4"-.)"0*,086"
SRLVRQRXV WR KXPDQV DQG OLYHVWRI

["(#0(&+(/1+28&0,-2,)-0
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IHS%& Yo" ()*+"$,"+
&KHOLGRQLXP PDMXYV

!ll#$0/0&l%ll()#ll__ll+
JLFDULD YHUQD

Greater celandine plant Yellowish-orange sap seeping from
broken stem

Greatell oglandine Lesser celahoimer and leaves

" #3%&'%$" (%) &*+,*%",-"&".,%**,&)""0%$%**,&)"1%3$."1&"|
H[XGHV D \HOORZLVK RUDQJH VDS ZKHQ
IURP FP WR FP WDOO ARZHUV DUH E
2/3$"0%'&)-

t+ /HVVHU FHODQGLQH LV D SHUHQQLDO Kt
4567"(8"&))9"-'%8-"8$%"),:1';:$%%*" &*+"1&,$)%--9") %&<%-"
DUH EDVDO KDLUOHVV AHVK\ NLGQH\ W
GDUN JUHHQ ARZHUV DUH EULJKW \HOOR
0%'&)-

+ *UHDWHU FHODQGLQH UHSURGXFHV E\ V
(%)&*+,*%"$%0$/+3(%-"0$,88$,)="1$/3:1".3).)%"-"&*+"
3*+%$:$/3*+"3.%%$-"

+ )RXQG JURZLQJ LQ GLVWXUEHG DQG ZDV
JDUGHQV PHDGRZV ARRGSODLQV IRUHYV
$/&+-,+%-

SN )>)) 08S-"12" SU& Y6 & +")Yo--06%" (Vo) &H+ 106"
DUH WR[LF WR KXPDQV DQG OLYHVWRFI
-8O"(8*" Y61, 1)=" 8%, & *"["1%"2 ¥ & +"%=06-6"

O#'$-")+"01+,)-*2, '%o*-
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1"#$%8&'(()
$UXQGR GRQD]

Leaves clasping stem with a heart-
shaped base

Large, plumé-tiker spike

#P%$&E'()"*%(++" -(,"%$+$./)$+"("01%&"+,()2" (&3
JURZV IURP P WR P WDOO VWHP
3'4'3$3"/5"6(%,','1&+"(,",-$"&13$+")'2$"/(./117"

DQG FP WR FP LQ GLDPHWHU ZLW
1118 -'029")$(4$+"0)(+6",-$"+,$."/%1(3)5"

ZLWK D KHDUW VKDSHG KDLU\ WXIV
FP WR FP ZLGH DQG XS WR FP O
*%$$&"&"01)1:%7"(&3" (%% (&*$3"(),$%&(,$)5" () 1&*",-$"
VWHP LQ D WZR UDQN VLQJOH SODC
WR EURZQ FRORXUHG DQG ERUQH L
+6'2%",%1."<="0.",1">?"0."&")$&*,-
@$6%13:0$+"4%*$,(,'4$)5"/5"+,%.") (5$%'&*7"%11,"
;%(*.$&,+7"(&3"%-'A1.$"+6%1:,+
B$%5")".",$3"3'+,%'/:,'1&"&"CD7"/:,"-(+"/$$&"

IRXQG WR JURZ LQ ZHWODQG DQG U
*0p(++)(&3+7"16$&";1%$+,+7"(&3"()1&*" %1 (3+'3%+

(#, (& (-'%&,".%"$!,
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I"HBY6& H()*+, 'H)"-
7TUDJRSRJRQ SUDWHQVLV

Bracts of meadow goatsbeard are th
same length as petals

Bracts of western goatsbeard are long
than the petals

t %LHQQLDO KHUE WKDW H[XGHV D PLON\
JURZV IURP FP + FP WDOO VWHPV DL
I"HB068&" ()" &+,-$+./)#0&101)&'0).'&12#$304).'&(2.'00+4)
KDLUOHVV DQG XVXDOO\ FXUYHG RU FRL
DUH EULJKW \HOORZ DQG VROLWDU) DW \
EUDFWV WKDW H[WHQG WR SHWDO WLSV

t S5HSURGXFHV E\ ZLQG ERUQH VHHG

t )RXQG JURZLQJ LQ GLVWXUEHG DQG ZDV
&+ 0#8+514)6&1%7'014)"60+)8"'01%614)&+5)&H#"+.) "&5!$50!)

DQG UDLOZD\V

t 6RPHWLPHV FRQIXVHG ZLWK ZHVWHUQ J
97UDJR SR JR Q&EEX'h06¥E+99)YU DIRSRIRQ
SRUULIRIHIX&RZ JRDWVEHDUG FDQ EH GL
IURP ZHVWHUQ JRDWVEHDUG E\ GHHSHU |
QDUURZHU VWHP MXVW EHORZ WKH |UHFH
H[WHQGLQJ EH\RQG WKH UD\ ARZHUV DQ
EODGH WLSV 2\WWHUSODQW ARZHUV DUF
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I"H$HY% Y& ()*+,% 0",
3LORVHOOD ROFLQDUXP

"#$#%%&' (#!1/01",!
3LORVHOOD ADJHOODUL

Whiplash hawkweed

Mouse-ear hawkweed Whiplash hawkweexvans!

¥ ORXVH HDU KDZNZHHG LV D SHUHQQLDO
"HSYH& H(VHSYHE* ++,#-& Yo-#*] #012/*1$3.45#3*6/T#*&#&3 #
2%- BHY1A#+*$BH+ . *9.- #+ %9 -#*] #2*-*+54#.::;-3%< . 45#
GDUN JUHHQ ZLWK ORQJ KDLUV RQ WKH >
ZKLWLVK ZLWK D GHQVH PDW RI KDLUV R
ARZHUV DUH \HOORZ VWUDS VKDSHG DQ

¥ :KLSODVK KDZNZHHG LV D SHUH®QLDO K
I1=HSYHE H> )V HEVH & ++ H#-& . Yo-1#*] #.| $&5H#2/*1$3.45#*14#
FRYHUHG ZLWK GHQVH VWDU OLNH KDLUV
WR VSRRQ VKDSHG VWDONHG DQG FRYHU
ARZHUV DUH \HOORZ DQG VWUDS VKDSHG

W @'&3H-<.$6.-#/.</'40SH#H2T#-. A#*14#9.. &* &6 .+ TH2TH["&#
Al*:%.18&-5#/"&#204-5#-&'+'1-5#*14#/36B'%.-

¥ ORXVH HDUHG KDZNZHHG KDV OLPLWHG
EXW ERWK VSHFLHV FDQ EH IRXQG JURZL
DQG ZDVWH DUHDV RSHQ ¢HOGV SDVWX
[*-+*14-5#/*1: +*145#*14#*+' L #]*4-64.-

01%",%(.%0* 2(/312/43,(*5((
)<+,96-06" . ("#$H% Y& (*416
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"#$%$&$'()$%*$#
,PSDWLHQV JODQGXOLIHU

I $QQXDO VXFFXOHQW KHUE JURZLQ
WDOO VWHPV DUH XSULJKW KROOR
ZLWK D SXUSOH WLQJH OHDYHV DU
ZKRUOHG REORQJ WR HJJ VKDSHG
WRRWKHG RQ WKH PDUJLQV ARZHU
IHSYOE I H() Yo+ H-EH - (J+,-$) .10, #1060 #-&#t
2831%+ #3$"1%0).-&4+#,)1.)!

t 5HSURGXFHV E\ VHHG VHHGSRGV ?
(%15

t )RXQG JURZLQJ LQ IRUHVWY ZHW F
ZHWODQGV ULSDULDQ DQG ZDVWH |
DORQJ URDGVLGHY DQG UDLOZD\V
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5XEXV DUPHQLDFXV

Large thorns covering
stems and leaf undersides

3HUHQQLDO WUDLOLQJ VKUXE VWHPV C
FXUYHG WR VWUDLJKW WKRUQV DQG JUR.
YHUWLFDOO\ EHIRUH DUFKLQJ GRZQ WR V
JURZ IURP P WR P KRULJRQWDOO\ OH
ZLWK * OHDAHWV OHDAHWYV DUH| RYDC
JUHHQ ZLWK WKRUQV DORQJ WKH XQGHU"
ARZHUV DUH ZKLWH WR SDOH SLQN ZLWK
EODFN VKLQ\ DQG URXQGLVK JURZLQJ )
I"H$%&%'

ot 1 %6/)01)/%6%)H21) 3%A%EHE " 3%51)01)'6"7 $%)/+',-&J)
#21)/8%%)5#1%"24

YRXQG JURZLQJ LQ GLVWXUEHG DQG ZDV
ZHWODQG KDELWDWV IRUHVWY SDVWXU
UDLOZD\V IHQFHOLQHV DQG ¢HOG PDUJI
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I"4$%&& () +,%"
&HQWDXUHD MDFHD

t 3HUHQQLDO KHUE IURP D WDSURRYV
P WDOO VWHPV HUHFW EUDQFKHI
ZRROO\ RU FREZHE OLNH OHDYHV
FP ZLGH ZLWK VWHP OHDYHV EHFR
DQG XQ VWDONHG WRZDUGYV WKH Wi
ARZHUKHDGY URVH WR SXUSOH DQG
WKH HQGV RI WKH EUDQFKHV ARZH!
ZLWK HQODUJHG SDSHU\ WDWWHUE
IS8 (1) )*"
+( - 96/0# (12( %
$ )RXQG JURZLQJ LQ JUDVVODQGV U
IRUHVWY PHDGRZV SDVWXUHV ZD)
1-#'3(1$%(14. $&(-. 1% %6 #"
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"#$"%&'()*"+,
&RQLXP PDFXODWXP

Purple-spotted stems

Fern-like leaves and white,
umbrella-likevers

%LHQQLDO KHUE JURZLQJ IURP WR
VWRXW KROORZ ULJLG DQG SXUSOH VS
JUHHQ IHUQ OLNH DQG FODVS WKH | VWHF
ARZHUV DUH VPDOO ZKLWH DQG ERUQH
I"HS%& S (%6) Yo (* &(*+#Y6(-./(0(*! $$
283" A#H18S(+5($88&4

JRXQG JURZLQJ LQ GLVWXUEHG DQG ZDV
KDELWDWY SDVWXUHV IRUHVW PDUJLQV
*BA(*" 67(',*4$84&$

6RPHWLPHYV FRQIXVHG ZLWK RWKHU PHP
IDPLO\ LQFOXGLQJIDIUX® FDENZG\FDUUR\
9DXFXV FDURWDZDWHUEKIFROMFERXJODVL
KRZHYHU DOO WKHVH SODQWV ODFN WK
$3,%9684($%80$(%)*%6(3,8$,6()&0",1<(3, $$8$$&S$

/%#%01 ($00 SDUWV RI WKH SODQW DUH H]
"8=8$%,1<(*64()H0*6$;(867&S%8,6(,>($0*" (*0, #6%S(1*6(+&(
>¥opr (
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1"#$"% & (H#)
&\WLVXV VFRSDULXYV

Flowers mature tbaftbemed,
brown to black hairy seedpods.

¥ 8SULJKW WDSURRWHG HYHUJUHH(
I"#$%& % $% #%(%$%)* %o +,)-+. %/ $/%0",%")1-,12%
ZRRG\ JUHHQ WR EURZQLVK JUHHQ
340*-5,1.9%677,"%5,08,/%0",%/)$75,%0*1%6*/'059,1.%
ORZHU OHDYHV DUH VWDONHG DQG
OHDAHWY ARZHUV DUH SHD OLNH D
VRPHWLPHV ZLWK UHG PDUNLQJV L
VHHGSRGY DUH ADW EURZQ WR EOL
¢QH KDLUV RQ WKH PDUJLQV

% 7"#16<,/%=>%/,,1

f )RXQG JURZLQJ LQ GLVWXUEHG UL
0",0/.%70/'6",/.%-"0//50*1/.%#7 *%#" I'. %0*1%
DORQJ URDGVLGHYVY DQG UDLOZD\V

"
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I"#$%8&" () * S+,
*HUDQLXP OXFLGXP

1" HSBI6&™()F+" (&, "-&.")/0-)"+1)$$1&"'2)3)$21$4"

RQ PRLVWXUH FRQGLWLRQV DQG JU
WDOO VWHPV DUH EULWWOH AHVK!
10'0%+)25™)&6)7"&*)"*0%$2)28"2))3"."0+)28" &$2"
JORVV\ ARZHUV DUH EULJKW SLQN |
3),&'75"7))27"&*)"+)&9)28"*124)28"&$2"7'14(,"."

(&1*.

)3*029%/)7"+."7))2

$ )RXQG JURZLQJ LQ IRUHVWV SDVW
&0$4"+082712)7

-.(*1(&) (-/)0&IH#"OHS!
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"H#SUHE' ()" #* &+, #
%UDFN\SRGLXP VIOYDWLFX

t 3HUHQQLDO EXQFKJUDVV WKDW JUF
"SI (PHE&AYH! +14 +$&I&-I¥, +/0121'L /!
VPRRWK H[FHSW DW WKH QRGHV ZKlL
OHDYHV DUH EULJKW JUHHQ DQG HO
D IULQJH RI ¢QH KDLUV YLVLEOH DOF
ARZHUV DUH ERUQH LQ D QRGGLQJ V
3HI$%!(-12
5. -/6$+H1781%+-+/1'1/19+2+&'&09+(8178!, --&1'1/!
*&+0hl:, 2% +18&*
t 9HU\ OLPLWHG GLVWULEXWLRQ LQ
- HREHN2 FHCL[%1 0. 0'LY I LN(-12)
%0/ +*

41

-"#)1#' &#-+&.'1/01./$0!
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I'H$%&' ()  *+&,"
+\SHULFXP SHUIRUDWXP

Showy yellowers
produce many stamens

Transparent dots on leaves
contain a photosensitizing pigment

$ 3HUHQQLDO IURP XQGHUJURXQ®G UX
HBI061& 1 )&H("+,")%, - )1 &*/0-.1"##1,)1).-02!
ZRRG\ DW WKH EDVH OHDI\ DQG PDQ
133).4(-05+10)-1),1-.) HBO#*1-7(-1)1" - 3-.)"1
GRWV WKDW DUH YLVLEOH RYHU WKF
OLJKW ARZHUV DUH EULJKW \HOORZ
"111-11,"84.)TIOHOH] 1-"1%-"].&"8

$ BHSURGXFHV E\ VHHG ODWHUDO URF

¥ )RXQG JURZLQJ LQ JUDVVODQGV S
GLVWXUEHG DQG ZDVWH DUHDV DQ

+((0s &RQWDLQV D WR[LQ WKDW FDXV
-896-0,I"#16)049%)1, )" &"&1)I"# [O&H(1),/0"&*1&!
&) ) &N& &8
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'LSVDFXV IXOORQXP

%LHQQLDO KHUE IURP D WDSURRW
P WDOO VWHPV DUH HUHFW ZLWH!

JHW LQFUHDVLQJO\ SULFNO\ XSZDU(
"HB106" & B(%6") 41+ - YoSHH#, % 0H"&LI(..(+,)$2!
ARZHUV IRUP LQ FRQH VKDSHG | VSL!
LQGLYLGXDO ARZHUV FRQVLVW RI Z
LQWR D WXEH ZLWK SXUSOH OREH)
DUH VHYHUDO ORQJ VOHQGHU | VWL
XSZDUG

43 #(15'$+1601+$$1

JRXQG JURZLQJ LQ ULSDULDQ |GLV\
DUHDV PHDGRZV JUDVVODQGV SD\
(&, &T+H"&LI"Y(&TH(" 1+ 15+
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1"#$19%8&' ()* %%
&LUVLXP YXOJDUH

Spine-tippederhead bracts

Stiff spines at leaf tips

t 7DSURRWHG ELHQQLDO JURZLQJ
VWHP LV VSLQ\ ZLQJHG OHDYHV HQ
VSLQHV ZLWK DQ XSSHU VXUIDFH FF
IHBI&! (*+,) )+, ") (=" *$)/O*)#($ L/ 1+23)
ARZHUKHDG EUDFWV WLSSHG ZLWK
1-"1&)*+,)4)$5)/1)678)$5)*$"1((

9) M"1,-$'(;2)(",

t )RXQG JURZLQJ LQ GLVWXUEHG UL
FHER)H("(3). 1M ((3) ) &L+<)" L, (#)(

t 2IWHQ FRQIXVHG ZLWELYNQBBD WK
DUYHQALFK KDV FUHHSLQJ URRWYV
ARZHUV ZHDN SULFNOHV DQG |QR V
&+=(



"0, $L4$. 0+/1(*

I"#H#$1%6& () $*(+,
&DUGXXV QXWDQV

Largkowers with spine-tipped
bracts OnodO at maturity

f %LHQQLDO WDSURRWHG WKLVWOH
WDOO VWHPV VSLQ\ DQG ZLQJHG H]
ARZHUKHDG OHDYHV GHHSO\ OREH(
PDUJLQHG ARZHUV ODUJH FP WE
SXUSOH DQG GURRS GRZQ RU 3QRG
ARZHUKHDG EUDFWV HQG LQ D VWU

1" HS%68 ()*S+" "B

¥ )RXQG JURZLQJ LQ ZDVWH DQG GLV
SDVWXUHV PHDGRZV UDQJHODQG
& .(H($+

f 6RPHWLPHV FRQIXVHG ZLWK SOXPH
0&DUGXXV DFD @KKRKGHHW VPDOOHU
OHVV WKDQ FP EURDG ZLWK AR
PDUJLQHG ULJKW WR WKH EDVH RI \
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!ll#$%&l()*ll&
3DVWLQDFD VDWLYD

Grooved stem

t %LHQQLDO WR SHUHQQLDO KHUE J!
VWHPV DUH JURRYHG ZLWK VSDUVH
DOWHUQDWH FRPSRXQG DQG VPRR
DUH \HOORZLVK JUHHQ VKLQ\ REOTF
WRRWKHG DQG GLDPRQG VKDSHG /
\HOORZ JUHHQ DQG ERUQH LQ [XPEL

#5984+, + 5% (

t )RXQG JURZLQJ LQ GLVWXUEHG DQ!
ULSDULDQ DQG ZHWODQG KDELWDW
HGJHV JDUGHQV DQG DORQJ URDG

(4, ".10"*/)+$"+120"3" $*'4$"%5'3'+$0+2326$7"
6NLQ H[SRVHG WR SODQW MXLFHV DQG VX
,82+3%$&209
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IDPLDVWUXP JDOHREGROR

Hooded, bright yelleers growing
between leaves

Silver variegated leaves

$ 3HUHQQLDO KHUE WKDW H[XGHV D
ZKHQ FUXVKHG DQG JURZV IURP F
I"HBI06& HIb()* +],-#-%6&.-%*/" 01"%")%" &, 2,.030%624&A#1%
&HY)A82+11&IH-5%18&, '65%7)& #26%"))" 1#-5%8&..-%-&'8%
JUHHQ RU YDULHJDWHG ZLWK VILOYF
ARZHUV DUH VPDOO \HOORZ EHOO
XSSHU KHOPHW VKDSHG DQG WZR C
OLS WKUHH OREHV DQG JURZ LQ S
FORVH WR VWHPV EHWZHHQ OHDYH\

9% HI')-FTHI%;6%!"H$%E&. %)) Vo('&OSH."15%))",.0%
&"%.)-#15%&.-%; 6% -

$ JRXQG JURZLQJ LQ GLVWXUEHG DQG
O'## #2"15%' /& & Y68 H&ISY60&!-#.15%68. %6 () #1"]

$ 2IWHQ XVHG LQ KDQJLQJ EDVNHWV D
&.-%-, 1) %) (Y1) 266" Vol HAH. " Yol #8:-
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$EXWLORQ WKHRSHIUDVEAWLVXV VFRSDULNXRK
$HILORSV AVOLQGWLFD 'LSVDFXV IXOORQMNK
$OOLDULD SHWLRQK W DBB77+¥ """ mmmmmmmmnwmn g
$QFKXVD REOFL'QDOIW (FKLXP YXOJDUH HK
$QWKULVFEXV FDXMNOLVO\PXV UHSHQV OH
$QWKULVFEXMW'VVOYRW W UX\E KR U E L D'I'HVXIODIQ

$ U F WSX'P HN JLFDULD YHUQD KL
SUXQGR GRQD[ KO  CB+7IARGE3#" """ """"""]]

$YHQD IDWXD HP  )ORZHULQT 'SXVK""JO
W& (% +&,- """ K *DOLXP DBDULQH "HQ
%HUWHURD LQFDQIR  :&<B/D3#&7r """ """ """ "JK
%.&/01L+2'42+1" """ URH *HUDQLXP OXFLGXMH
%OXHZHHG " """"""HK  *LDQW +RUZHHG"""IN
%UDFK\SRGLXP V\GLY D WESRXIR22&=*&## """ " " " " 1Q
QOFHAXGEL "IN B2, I>7 1M R
%37BON "N *O\FHULD PD[LPD JQ

%XWRPXV XPEHOOIDWXVRDWVEHDUG!"'0'HDKKR Z

&DUGXXV DFDQWKEH G HFefe 1o "o

&DUG XXV I X'WD O'VNQ
A 82TE2+QIH &+ 1M
A+ &2T62+9) " R
&HQWDXUHD GLUGXWD
&HQWDXUHD MDFHND
&HQWDXUHD
&HQWDXUHD
&HQWDXUHD
&KHOLGRQLXP PDMKXV
&KRQGULOOD MXQMPHHD
&LUVLXP DUYHQVHN
&LUVLXP SDOXVWWDB
&LUVLXP YXOJDUHNN
AAQGHRH Iy
48<<821%3=.8##!" """ """ LM
48<<8214*3$62& 1" " " "

VWRHHKEH

[ PRQUKNW REX&.&(&2!%.&/0"+**(!

pRrthvt
“UHHQ )R[WDTO""" P
*\SVRSKLOD SDQLAKRODWE
+DZNZHHG ORXVHINDU
+DZNZHHG ZU"DQ‘J‘EH
+DZNZHHG :KL'SOTKNK

VRO VHLLW LHHQIDF O H X P PDQWBNJD]]LD
'KQ

16<&.&(&2!%& #&<""!

18&*(IE. (##3<"1""
18&H(14* 1"
18327)#1782=3+!
+\RVF\DP XV QLJHUKH
+\SHULFXP SHUIRWDW X P
,PSDWLHQV JODQG&QOLIHL
,ULV SVHXGDFRUXMH
F862,+71:88,="&## " """ " " " ]

48<<82I>++7 1" " " "MQ .QDSZHHG !'"%URZ'QNJ
48<<82!1282#(! "LJ .QDSZHHG "TL¥'XVHIP
&RQLXP PDFXODWKIP .QDSZHHG OMDGREK
&RUGJUDVV 'HQVHMARZHDSZHHG SXVWIUTQ
AB*T=*&H#HII@2=.6#-1""""" T " .QDSZHHG 6SRWWHG
&RUGJUDVV 6D'OWIPHD GREB,6&!I&*5+2#6#!" " """ " """ "
AB*T=*&#HIIA<88,-I"" """ " " IP .QRWZHHG %RKHPLDQ
&UXSLQD YXIOUDUILMA .QRWZHHG!""™[D"QWIO

& XV FXag " gL .QRWZHHG +L'PDOK\DQ

&\QRJORVVXP ROFUQDOHQRWZHHG
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