
Angiosperm Phylogeny Poster – Flowering Plant Systematics

The "Angiosperm Phylogeny Poster – Flowering Plant Systematics" is an educational tool presenting an
overview of the evolutionary relationships among flowering plants according to APG IV and APweb as of
2016. The phylogenetic tree depicts the 63 orders and the majority of the 416 families, listing the main
apomorphies and plesiomorphies as well as diagnostic and nondiagnostic anatomical, morphological, and
phytochemical features for orders and higher levels within the tree. The intuitive color-coding facilitates
memorization and teaching.

Translations of the poster by internationally renown botanists are now available in more than a dozen
world languages. Hyperlinks to APweb (Peter F. Stevens, Missouri Botanical Garden) are provided for the
orders and higher ranks.

This is one in a series of three educational posters on the phylogeny of land plants: Poster 1:
"Angiosperms", Poster 2: "Tracheophytes: Lycophytes, Ferns, Gymnosperms", Poster 3: "Bryophytes:
Liverworts, Mosses, Hornworts".
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 AsterAles

  Bixaceae         Malvaceae  (incl. Bombacaceae, Sterculiaceae, Tiliaceae)
   Cistaceae        Cytinaceae        Muntingiaceae         Sarcolaenaceae
   Dipterocarpaceae     Neuradaceae     Sphaerosepalaceae   Thymelaeaceae

EDUN�¿EURXV���KDLUV�RIWHQ�VWHOODWH�
ÀZ�.�RIWHQ�YDOYDWH�

SHWDOV�FRQWRUWHG��$�RIWHQ����PXFLODJH��
F\FORSURSHQRLG�IDWW\�DFLGV��ÀDYRQHV

ÀZ�RIWHQ�PRQRV\PPHWULF�
plunger pollination (long style) 

nodes trilacunar  
inulin, sesquiterpenes, secoiridoids

 Asteraceae      Goodeniaceae        Pentaphragmataceae
  Calyceraceae          Menyanthaceae        Rousseaceae  
  Campanulaceae (incl. Lobeliaceae)                      Stylidiaceae

endo-   
sperm 
scanty

 DipsAcAles
 Adoxaceae       Diervillaceae         Linnaeaceae
��&DSULIROLDFHDH�� � ����'LSVDFDFHDH� � ����0RULQDFHDH������������Valerianaceae

 AmborellAles

 ApiAles
 Apiaceae      Griseliniaceae                  Pennantiaceae

  Araliaceae           Myodocarpaceae            Pittosporaceae

 AquifoliAles  $TXLIROLDFHDH� � �������������&DUGLRSWHULGDFHDH� ���������������        Stemonuraceae

 GArryAles

 GentiAnAles

 lAmiAles

 solAnAles  Convolvulaceae (incl. Cuscutaceae)           Solanaceae (incl. Nolanaceae)
  Hydroleaceae                             Montiniaceae                 Sphenocleaceae

 Apocynaceae (incl. Asclepiadaceae)            Loganiaceae
  Gentianaceae         Gelsemiaceae                     Rubiaceae
 Acanthaceae           Lamiaceae          Orobanchaceae                Plantaginaceae
��%LJQRQLDFHDH� �����/HQWLEXODULDFHDH����������3DXORZQLDFHDH� �����6FURSKXODULDFHDH
  Byblidaceae         Martyniaceae         Pedaliaceae                     Stilbaceae 
  Gesneriaceae                Oleaceae           Phrymaceae             Verbenaceae

 Eucommiaceae     Garryaceae  (incl. Aucubaceae)

 ericAles

 cornAles
 Cornaceae          Grubbiaceae                 Loasaceae

  Curtisiaceae       Hydrangeaceae           Hydrostachyaceae            Nyssaceae
 Actinidiaceae  Ericaceae            Polemoniaceae         Sarraceniaceae  

  Balsaminaceae  Fouquieriaceae       Primulaceae                Styracaceae  
  Clethraceae     Lecythidaceae      Roridulaceae                    Theaceae
  Ebenaceae  Myrsinaceae      Sapotaceae           Theophrastaceae

 mAlvAles

 brAssicAles

 cucurbitAles

 rosAles

 fAbAles

 oxAliDAles

 mAlpiGhiAles

 celAstrAles

 myrtAles

 GerAniAles

 crossosomAtAles

 cAnellAles

 piperAles

 lAurAles

 mAGnoliAles

 vitAles

 sAxifrAGAles

 GunnerAles

  Bataceae     Caricaceae    Limnanthaceae   Salvadoraceae
   Brassicaceae    Cleomaceae  Moringaceae        Tovariaceae
���&DSSDUDFHDH�� ���.RHEHUOLQLDFHDH� �� 5HVHGDFHDH� � � ��7URSDHRODFHDH

  fAGAles
  Betulaceae               Fagaceae            Myricaceae  Rhoipteleaceae
���&DVXDULQDFHDH�� ���������-XJODQGDFHDH� �����1RWKRIDJDFHDH� ��������7LFRGHQGUDFHDH

  Apodanthaceae    Begoniaceae           Corynocarpaceae       Datiscaceae  
   Anisophyllaceae   Coriariaceae        Cucurbitaceae            Tetramelaceae

 nymphAeAles

 AustrobAileyAles

 ZyGophyllAles

 DilleniAles

  Brunelliaceae   Connaraceae          Elaeocarpaceae             Oxalidaceae   Cephalotaceae   Cunoniaceae                 Huaceae 

  Fabaceae       Polygalaceae         Quillajaceae       Surianaceae

  Barbeyaceae         Elaeagnaceae         Rosaceae
   Cannabaceae          Moraceae         Ulmaceae
   Dirachmaceae        Rhamnaceae        Urticaceae (incl. Cecropiaceae)

  Celastraceae (incl. Hippocrateaceae, Brexiaceae, Parnassiaceae)         Lepidobotryaceae

  $FKDULDFHDH� ������(XSKRUELDFHDH� ������5DIÀHVLDFHDH� �2FKQDFHDH� ��3RGRVWHPDFHDH
���&KU\VREDODQDFHDH�� +\SHULFDFHDH�� � 3DVVLÀRUDFHDH����������    Rhizophoraceae
   Clusiaceae    Linaceae    Phyllanthaceae                     Salicaceae
   Erythroxylaceae   Malpighiaceae     Picrodendraceae                     Violaceae

  .UDPHULDFHDH� � � ��=\JRSK\OODFHDH

  Combretaceae                      Myrtaceae                    Penaeaceae (incl. Oliniaceae)   
                       Lythraceae (incl. Punicaceae, Sonneratiaceae, Trapaceae) 
   Melastomataceae (incl. Memecylaceae)             Onagraceae          Vochysiaceae

  Geraniaceae      Francoaceae (incl. Ledocarpaceae, Melianthaceae, Vivianiaceae)

  Crossosomataceae    Stachyuraceae                   Strasburgeriaceae   Geissolomataceae     Staphyleaceae 

  Vitaceae

 mAGnoliiDs

ZRRG\���VHPL��SDUDVLWHV��ZLWKRXW�P\FRUUKL]D��OYV�PDUJLQV�HQWLUH
�ÀZ�$�HSLSHWDORXV��SHULDQWK�RIWHQ�VLPSOH��YDOYDWH��SHUVLVWLQJ

IUHH�FHQWUDO�SHQGXORXV�SODFHQWDWLRQ��IU�RQH�VHHGHG��
polyacetylenes, triterpene sapogenins, silicic acid

  Altingiaceae          Cynomoriaceae          Daphniphyllaceae      Hamamelidaceae
   Cercidiphyllaceae      Grossulariaceae                Paeoniaceae
   Crassulaceae        Haloragaceae              6D[LIUDJDFHDH

  Dilleniaceae

  Gunneraceae                Myrothamnaceae

  Amborellaceae

  Austrobaileyaceae        Schisandraceae (incl. Illiciaceae)            Trimeniaceae

  Cabombaceae          Hydatellaceae               Nymphaeaceae

  Canellaceae   Winteraceae

  Annonaceae      Eupomatiaceae          Magnoliaceae
   Degeneriaceae           Himantandraceae                 Myristicaceae

  Calycanthaceae          Hernandiaceae        Monimiaceae 
   Gomortegaceae                       Lauraceae        Siparunaceae

  Aristolochiaceae (incl. Hydnoraceae)               Piperaceae              Saururaceae

ZRRG\��YHVVHOV�ODFNLQJ��GLRHFLRXV��ÀZ�7�–8, A���*�–�����RYXOH�FDUSHO��HPEU\R�VDF���QXFOHDWH����VSHFLHV��1HZ�&DOHGRQLD�

DTXDWLF��KHUEDFHRXV��FDPELXP�DEVHQW��DHUHQFK\PD��ÀZ�7�±����$�±���HPEU\R�VDF���QXFOHDWH 
VHHGV�RSHUFXODWH��SHULVSHUP��PXFLODJH��alkaloids (no benzylisoquinolines)

ZRRG\��YHVVHOV�VROLWDU\��ÀZ�7!����$���*�FD����HPEU\R�VDF���QXFOHDWH� 
tiglic acid, aromatic terpenoids

ZRRG\��SROOHQ�XQLSRUDWH�
aromatic terpenoids

��KHUEDFHRXV��OYV�WZR�UDQNHG��OHDI�EDVH�VKHDWKLQJ�
VLQJOH�DGD[LDO�SURSK\OO��VZROOHQ�QRGHV

ZRRG\��SLWK�VHSWDWH��OYV�WZR�UDQNHG��RYXOHV�ZLWK�REWXUDWRU�
endosperm ruminate

ZRRG\��OYV�RSSRVLWH��ÀZ�ZLWK�K\SDQWKLXP��VWDPLQRGHV�IUHTXHQW�
RIWHQ�YDOYDWH�DQWKHUV��FDUSHOV�ZLWK���RYXOH��HPEU\R�ODUJH

�PRVWO\�KHUEDFHRXV��ZLWKRXW�P\FRUUKL]D��
*�RIWHQ�XQLORFXODU�ZLWK�FHQWUDO�SODFHQWDWLRQ���

SROOHQ�FROSDWH��VXUIDFH�VSLQ\�
betalains or anthocyanins (latter, e.g., in Caryophyllaceae)

OYV�ZLWK�JODQGXODU�WHHWK��RIWHQ�K\SDQWKLXP��DSLFDOO\�XQIXVHG�FDUSHOV��VWLJPD�GHFXUUHQW�
IU�PRVWO\�GU\��GHKLVFHQW�

P\ULFHWLQ��ÀDYRQROV

ÀZ�SHQWDF\FOLF�
parts alternating 

.���&��IUHH� 
G connate 

(A polyandrous)
pollen tricolporate

ellagic and gallic acids

OYV�ZLWK�JODQGXODU�WHHWK�
ÀZ�$�REGLSORVWHPRQRXV��QHFWDU\�RQ�¿ODPHQW�

VWHPV�MRLQWHG�DW�QRGHV��ethereal oils, ellagic acid
OYV�RSSRVLWH��FROOHWHUV��JODQGXODU�KDLU�RQ�DGD[LDO�VXUIDFH�RI�SHWLROH�EDVH��

VWLSXOHV�VPDOO��LI�DQ\���FRUN�GHHS�VHDWHG�
ÀZ�.�YDOYDWH��SHUVLVWLQJ��$�LQFXUYHG�LQ�EXG��RYDU\�LQIHULRU��RYXOHV�PDQ\�

HQGRVSHUP�VFDQW\��VFDO\�EDUN��ÀDYRQROV��P\ULFHWLQ

ÀZ�VPDOO��*�RIWHQ���PHURXV��QHFWDU\��LQWUDVWDPLQDO�GLVN
���VHHGV�RIWHQ�ZLWK�DULO��UHG�RUDQJH��

LQÀ�F\PRVH

lvs margins toothed 
ÀZ�*�RIWHQ�WULFDUSHOODWH�

OYV�RIWHQ�FRPSRXQG��SXOYLQL��VOHHS�PRYHPHQW��
ÀZ�$��RU�PXOWLSOH��EUDQFKHG�VW\OH�FRPPRQ���

PXFLODJH�FHOOV��oxalates

ÀZ�RIWHQ�³SDSLOLRQDFHRXV´��ZLQJ��VWDQGDUG��NHHO��PRVWO\�*��
PRVWO\�$����IU�D�SRG��V\PELRVLV�ZLWK�URRW�QRGXOH�EDFWHULD�

diverse alkaloids, NP amino acids, lectins (in Fabaceae)

OYV�PRVWO\�VLPSOH�ZLWK�VWLSXOHV�
ÀZ�.�YDOYDWH��DQG�K\SDQWKLXP��SHUVLVWLQJ�

FDUSHOV�ZLWK���RYXOH��VWLJPD�GU\��GLK\GURÀDYRQROV

lvs mostly alternate 
ÀZ�RIWHQ�XQLVH[XDO��*�PRVWO\�LQIHULRU�
SDULHWDO�SODFHQWDWLRQ��cucurbitacins

OYV�PRVWO\�XQGLYLGHG��ÀZ�VPDOO��XQLVH[XDO�
DQHPRSKLORXV��WKXV�7�UHGXFHG�RU�ODFNLQJ��*�PRVWO\�LQIHULRU� 

LQÀ�VSLNHV�RU�FDWNLQV��IU���VHHGHG��PRVWO\�QXWV�
HFWRP\FRUUKL]D��WDQQLQV��GLK\GURÀDYRQROV

OYV�DOWHUQDWH��ÀZ�RIWHQ���PHURXV�
RIWHQ�FODZHG�SHWDOV��$�RIWHQ�PDQ\���î.�

K\SRJ\QRXV��RIWHQ�J\QRSKRUH���LQÀ�UDFHPRVH� 
myrosin cells, glucosinolates

PRVWO\�ZRRG\��OYV�PRVWO\�XQGLYLGHG��K\GDWKRGH�WHHWK�
ÀZ�RIWHQ���PHURXV��.�PXFK�VPDOOHU�WKDQ�&��SHUVLVWLQJ�

LQWUDVWDPLQDO�GLVN��*�LQIHULRU��IU�GUXSDFHRXV��
diverse iridoids

mostly sympetalous 
nectary gynoecial 
ovules unitegmic 

endosperm cellular 
iridoids common

OYV�WHHWK��WKHRLG��QRGHV�XQLODFXQDU�� 
ÀZ���PHURXV��SHQWDF\FOLF�

nonhydrolyzable tannins, ellagic acid, hydroquinones

lvs opposite, colleters 
ÀZ�FRUROOD�FRQYROXWH�LQ�EXG 

LQGROH�DONDORLGV��LULGRLGV

late 
sympetaly

OYV�RSSRVLWH��QRGHV������ÀZ�PRVWO\�PRQRV\P��
$�RIWHQ��������ethereal oils in gland-headed hairs  

��R[\JHQDWHG�ÀDYRQHV��URVPDULQLF�DFLG��
ROLJRVDFFKDULGHV��cornoside, verbascoside (acetoside)

OYV�VSLUDO��VLPSOH��QRGHV�XQLODFXQDU�
ÀZ�SHWDOV�SOLFDWH��.�SHUVLVWLQJ 

diverse alkaloids, no iridoids

ZRRG\��OYV�VHUUDWH�
ÀZ�����RYXOHV�FDUSHO��&��IUHH��.�VOLJKWO\�FRQQDWH�

IU�GUXSH�ZLWK�EURDG�VWLJPD�

ZRRG\��H[FHSW�$SLDFHDH��
OYV�RIWHQ�GLYLGHG��QRGHV�XVX��PXOWLODFXQDU�

LQÀ�PRVWO\�XPEHO��GUXSH�RU�VFKL]RFDUS�
�$SLDFHDH� PHULFDUS�FDUSRSKRUH�

OYV�RSSRVLWH��RIWHQ�EDVDOO\�FRQQDWH�
QRGHV������EXGV�ZLWK�VFDOHV�

ÀZ�RIWHQ�PRQRV\PPHWULF�
.�SHUVLVWHQW�LQ�IUXLW��secoiridoids

early
sympetaly 
ÀZ�VPDOO�
embryo
 short

*�LQIHULRU

XQLVH[XDO��GLRHFLRXV��OYV�WRRWKHG��VHF��YHLQV�SDOPDWH
ÀZ�WHSDOV�VPDOO�WR�ODFNLQJ� 

ellagic acid

RIWHQ�WHQGULOODU�YLQHV��OYV�RIWHQ�GLYLGHG�DQG�ZLWK�JODQGXODU�WHHWK�
$�HSLSHWDORXV����RYXOHV�SHU�FDUSHO��UDSKLGHV��SHDUO�JODQGV�

berries

ZRRG\�
.���&��VW\ORGLD�IUHH� 

hypanthium, nectary disk 

cork origin deep-seated 
endosperm lacking 

resinous, lignans�neolignans, harman alkaloids 

ZRRG\��GLRHFLRXV� 
ÀZ�VPDOO��&�YDOYDWH��*�XQLORFXODU��IUXLW�LQGHKLVFHQW�

iridoids (aucubin), gutta

PRVWO\�ZRRG\��OYV�YHLQV�SURFHHG�WR�DSH[�	�WHHWK��ÀZ�.�–�, persisting 
mostly A�, G mostly slightly connate 

VHHGV�RIWHQ�ZLWK�DULO��IU�RIWHQ�ERWK�YHQWUDOO\�GRUVDOO\�GHKLVFHQW

pollen tricolpate 
ÀZ�.�&�3�RSS�$

¿ODPHQWV�UDWKHU�QDUURZ�
DQWKHUV�EDVL¿[HG�
nodes trilacunar 

stomata anomocytic 
ethereal oils absent

IHDWXUHV�DV�LQ�
³(DUO\�$QJLRVSHUPV´

 borAGinAles
 Boraginaceae   Codonaceae   Coldeniaceae  Cordiaceae  Ehretiaceae ���Lennoaceae)

  Heliotropiaceae   Hydrophyllaceae             Namaceae   Wellstediaceae   

ZRRG\��OYV�VWRPDWD�F\FORF\WLF�
SHWLROH�EXQGOHV�DQQXODU��IU�ÀHVK\�

calcium oxalate as crystals

OYV�URXJKO\�KDLU\��QRGHV�XQLODFXQDU�
LQÀ�VFRUSLRLG��PRVWO\���RYXOHV 

isokestose, higher inulins, 
pyrrolizidine alkaloids

A=C, 
epipetalous 
polyandry 

rare 
*���

 AcorAles

 AlismAtAles

 petrosAviAles

 DioscoreAles

 pAnDAnAles

 liliAles

 ArecAles

 poAles

 commelinAles

 ZinGiberAles

 AspArAGAles

 monocots

 commeliniDs

  Alstroemeriaceae   Corsiaceae     Melanthiaceae      Philesiaceae
   Colchicaceae       Liliaceae   Petermanniaceae              Smilacaceae

  Bromeliaceae     Eriocaulaceae  Poaceae       Restionaceae        Xyridaceae
   Cyperaceae       Juncaceae      Rapateaceae   Typhaceae (incl. Sparganiaceae) 

  Arecaceae    Dasypogonaceae

  Commelinaceae    Haemodoraceae     Hanguanaceae 
    Philydraceae         Pontederiaceae

  Cannaceae       Heliconiaceae             Marantaceae     Strelitziaceae
   &RVWDFHDH� � ��������/RZLDFHDH� � �������0XVDFHDH�� �����������=LQJLEHUDFHDH

 Amaryllidaceae (incl. Agapanthaceae, Alliaceae)   Hypoxidaceae    Iridaceae
   Asparagaceae (incl. Agavaceae, Hyacinthaceae, Ruscaceae)    Lanariaceae     Orchidaceae
   Tecophilaeaceae              Asphodelaceae (incl. Xanthorrhoeaceae, Hemerocallidaceae)

  Cyclanthaceae      Pandanaceae    Velloziaceae

  Burmanniaceae             Dioscoreaceae          Nartheciaceae         Taccaceae

  Alismataceae (incl. Limnocharitaceae)             Juncaginaceae                  Ruppiaceae    
   Aponogetonaceae           Butomaceae            Posidoniaceae       Scheuchzeriaceae
   Araceae          Hydrocharitaceae        Potamogetonaceae                     =RVWHUDFHDH

  Petrosaviaceae

  Acoraceae

atactostele (scattered bundles) 
no secondary thickening 

mostly herbaceous  
pollen monosulcate 

VLHYH�WXEH�SODVWLGV�ZLWK� 
protein crystals 

sympodial branching 
lvs parallel-veined, entire 

no glandular teeth 
ÀZ�SHQWDF\FOLF��3���PHURXV��$�RSS��3�

¿ODPHQWV�QDUURZ�
anthers broadly attached,  

VHSWDO�QHFWDU\��VLQJOH�FRW\OHGRQ�
adventitious roots

LQÀ�VSDGL[�ZLWK�VSDWKH��OYV�D[LOV�ZLWK�PXFLODJLQRXV�LQWUDYDJLQDO�VTXDPXOHV�
RYXOHV�DWURSRXV��ZLWK�HSLGHUPDO�SHULVSHUP�DQG�FRSLRXV�HQGRVSHUP��LGLREODVWV�ZLWK�ethereal oils

PRVWO\�KHUEV�DQG�DTXDWLFV��UKL]RPDWRXV��K\GURSKLORXV��LQWUDYDJLQDO�VTXDPXOHV� 
ÀZ�*�DSRFDUSRXV��SODFHQWDWLRQ�RIWHQ�ODPLQDU��HQGRVSHUP�KHORELDO��HPEU\R�ODUJH�green

RIWHQ�JHRSK\WHV��DQRPDORXV�VHF��JURZWK� 
capsule or berry  

VHHG�FRDW�REOLWHUDWHG�RU�ZLWK�phytomelan 

RIWHQ�JHRSK\WHV��EXOEV��WXEHUV��UKL]RPHV�� 
ÀZ�WHSDOV�VRPHWLPHV�VSRWWHG��QHFWDULHV�DW�WHSDOV��PDQ\�VHHGV��VHHGV�FRDW��WHVWD��FHOOXODU� 

SK\WRPHODQ�ODFNLQJ��IUXFWDQV in stems, chelidonic acid, steroid saponins

RIWHQ�WZLQLQJ�YLQHV��OYV�RIWHQ�UHWLFXODWH��
RYDU\�RIWHQ�LQIHULRU��VW\OH�VKRUW��EUDQFKHG��steroid sapogenins�alkaloids

VRPH�ZRRG\��ZLWK�WHUPLQDOO\�WXIWHG�OHDYHV��
LQÀ�VSDGL[�

PRQRSRGLDO��ZRRG\��OYV�SLQQDWHO\�SVHXGRFRPSRXQG��UHGXSOLFDWH�SOLFDWH� 
LQWHQVH�SULPDU\�JURZWK��ODUJH�DSLFDO�PHULVWHP� 

LQÀ�ZLWK�VSDWKH��alkaloids

PRVWO\�KHUEDFHRXV��HSLGHUPLV�VLOLFHRXV��PRVWO\�P\FRUUKL]D�DEVHQW�
OYV�JUDVV\��ÀZ�RIWHQ�DQHPRSKLORXV��PLQXWH��FKDII\��ZLWKRXW�QHFWDULHV

ÀZ�RIWHQ�LUUHJXODU��IHZ�IHUWLOH�VWDPHQV� 
LQÀ�WK\UVXV�RI�VFRUSLRLG�F\PHV� 

phenylphenalenones

UKL]RPDWRXV��ODUJH�OHDIHG�KHUEV��SVHXGRVWHP��FHQWUDO�LQÀ�
ÀZ�LUUHJXODU�PRQRV\PPHWULF��VHSWDO�QHFWDULHV� 
*�LQIHULRU��$��RIWHQ�VWURQJO\�PRGL¿HG�UHGXFHG�

VHHGV�DULOODWH��silicic acid

VWHP�ZLWK�ULQJ�RI�EXQGOHV� 
IU�D�IROOLFOH��(DVW�$VLD

89�ÀXRUHVFLQJ�FHOO�ZDOOV� 
(IHUXOLF�FRXPDULF�DFLGV)  

silicic acid in leaves 
FXWLFXODU�ZD[HV�RIWHQ�LQ�URGOHWV�

aggregated into scallops 

 cerAtophyllAles   Ceratophyllaceae
DTXDWLF��KHUEDFHRXV��OYV�ZKRUOHG��QR�SHOOXFLG�GRWV��YHVVHOV�ODFNLQJ��PRQRHFLRXV

ÀZ�7�–����$���*�����DSLFDO�RYXOH�FDUSHO��SROOHQ�LQDSHUWXUDWH��SROOHQ�WXEH�EUDQFKHG��K\GURSKLORXV

ZRRG\��YHVVHOV�DEVHQW�
HXVWHOH��QRGHV
sieve tube plastids 
ZLWK�VWDUFK�JUDLQV�
lvs simple, persistent, entire 
ÀZ�SDUWV�IUHH��VWURELODU��SHUIHFW�
3�SDUWV�YDU\LQJ��RIWHQ�LQ�WKUHHV��
ZHDNO\�GLIIHUHQWLDWHG�
VWDPHQ�ZLWK�EURDG�¿ODPHQWV�
pollen monosulcate  
G apocarpous (style short in most) 
nectaries absent 
embryo very small 
aromatic terpenoids

LQÀ  
cymose 

ellagic acid  
lacking

stipules
nodes 
���

nodes trilacunar
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embryo large 
endosperm scanty

Ca oxalate 
raphides

�IU�XVXDOO\
 �±IHZ-seeded

  Chloranthaceae
OYV�RSSRVLWH��LQWHUSHWLRODU�VWLSXOHV��QRGHV�VZROOHQ�

ÀZ�VPDOO�7�–���$�–���*�����DSLFDO�RYXOH�FDUSHO

 sApinDAles
PRVWO\�ZRRG\��VLOLFD�VLOLFL¿HG�

OYV�RIWHQ�DOWHUQDWH��RGG�SLQQDWHO\�FRPSRXQG
ÀZ�RIWHQ�LPSHUIHFW��LQWUDVWDPLQDO�GLVN��ethereal oils

 huerteAles    Dipentodontaceae       Gerrardinaceae         Petenaeaceae          Tapisciaceae
YHVVHO�HOHPHQWV��VFDODULIRUP�SHUIRUDWLRQV��PXFLODJH�FHOOV�

lvs margins toothed, stipules cauline 
ÀZ�VPDOO��$� �DQG�RSSRVLWH�.��RYXOHV�����FDUSHO�

G
r
A
D
e

 pArAcryphiAles  Paracryphiaceae

 bruniAles  Bruniaceae              Columelliaceae (incl. Desfontainia)

 escAlloniAles  EscalloniaceaePRVWO\�ZRRG\��LQÀ�UDFHPRVH��&�IUHH�
DQWKHUV�EDVL¿[HG��QHFWDU\�GLVF

ZRRG\��HYHUJUHHQ��QRGHV�����
ÀZ�SRO\V\PPHWULF��DQWKHUV�EDVL¿[HG

ZRRG\��LQÀ�UDFHPRVH��ÀZ���PHURXV��
¿ODPHQWV�VWRXW��FDSVXOH�VHSWLFLGDO

 picrAmniAles   Picramniaceae
WUHHV��OYV�VSLUDO��H[WUDÀRUDO�QHFWDULHV��

VWDPLQDWH�ÀZ��$� �DQG�RSSRVLWH�& 
bark bitter, anthraquinones 

embryo 
large
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         Angiosperm  Phylogeny      
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��K\SRWKHWLFDO�WUHH�EDVHG�RQ�PROHFXODU�SK\ORJHQHWLF�GDWD��-XO\������
��SK\ORJHQ\��FODVVL¿FDWLRQ��DQG�IHDWXUHV�FKLHÀ\�IROORZ�$3ZHE and APG
�����RUGHUV�DQG�DURXQG�����IDPLOLHV�FXUUHQWO\�UHFRJQL]HG�E\�$3*�,9��VRPH�PLQRU�IDPLOLHV�H[FOXGHG�KHUH�
��FRQWUDU\�WR�$3*��EXW�LQ�FRPSOLDQFH�ZLWK�$3ZHE�DQG�RWKHU�VHPLQDO�VRXUFHV��ZH�KHUH�UHFRJQL]H�VHYHUDO�IDPLOLHV�ZLWKLQ�%RUDJLQDOHV
- branch lengths deliberate, not expressing actual time scale  
��WKH�FKDUDFWHUV�OLVWHG�GR�QRW�QHFHVVDULO\�DSSO\�WR�DOO�PHPEHUV�RI�WKH�DFFRUGLQJ�FODGH
��SRVLWLRQ�RI�YDULRXV�FKDUDFWHUV�RQ�WKH�WUHH�XQFHUWDLQ
��5HIHUHQFHV��6WHYHQV�3)��������$3ZHE�±�ZZZ�PRERW�RUJ�02%27�UHVHDUFK�$3ZHE 
  $3*�,9���������-XGG�:�HW�DO����������6LPSVRQ�0���������6ROWLV�'(�HW�DO��������������������:DWVRQ�'DOOZLW]��������GHOWD�LQWNH\�FRP�
��IRU�IDPLO\�FKDUDFWHULVWLFV�VHH��)*93��.XELW]NL�.��HG��������II� 
- orders (and higher ranks) are linked to the according pages on $3ZHE
6SHFLDO�WKDQNV�IRU�RQJRLQJ�FRQVXOWDWLRQ�VLQFH�LQFHSWLRQ�RI�WKLV�SRVWHU�WR�3HWHU�)��6WHYHQV��0LVVRXUL�%RWDQLFDO�*DUGHQ��
$FNQRZOHGJHPHQWV to -XOLHQ�%��%DFKHOLHU��)HUQDQGD�$QWXQHV�&DUYDOKR��&KULVWRSK�'REHã��5D\�)��(YHUW��0RKDPHG�)HQQDQH��0DUF�*RWWVFKOLQJ��$NLWRVKL�,ZDPRWR� 
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 metteniusAles  Metteniusaceae

 icAcinAles  Oncothecaceae     Icacinaceae
WURSLFDO�WUHHV��IHZ�FRPPRQ�IHDWXUHV��QRGHV�XVX��WULODFXQDU

Metteniusa��1(�$QGHV��FORXG�PRQWDQH�IRUHVW��OYV�DOWHUQDWH��ÀZ�ELVH[XDO��IUDJUDQW��DQWKHUV�VDJLWWDWH��
SROOHQ�VDFV�PRQLOLIRUP��GHKLVFH�ORQJLWXGLQDOO\��LQÀ�D[LOODU\�F\PH��*����XQLORFXODU��IU���VHHGHG��GUXSH�

WURSLFDO�WUHHV��OYV�H[VWLSXODWH�HQWLUH��QRGHV�RIWHQ�XQLODFXQDU�
SHGLFHOV�DUWLFXODWHG��VW\OH�VKRUW��HPEU\R�ORQJ�

IU���VHHGHG��GUXSH���HQGRVSHUP�FRSLRXV
indole and quinoline alkaloids (camptothecin)
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 cAryophyllAles

 sAntAlAles

 berberiDopsiDAles
  %DODQRSKRUDFHDH� ����0LVRGHQGUDFHDH� ���2SLOLDFHDH������������6FKRHS¿DFHDH

   Loranthaceae           Olacaceae    Santalaceae           Viscaceae
  Aizoaceae     Caryophyllaceae          Molluginaceae                       Polygonaceae

   Amaranthaceae     Didiereaceae       Nepenthaceae                        Portulacaceae
   (incl. Chenopodiaceae)    Droseraceae      Nyctaginaceae              Simmondsiaceae
   Basellaceae     Drosophyllaceae      Phytolaccaceae                       Talinaceae
   Cactaceae       Frankeniaceae         Plumbaginaceae           Tamaricaceae

  Aextoxicaceae      Berberidopsidaceae

 proteAles

 rAnunculAles

 trochoDenDrAles

  buxAles   Buxaceae (incl. Haptanthaceae)

  Trochodendraceae

  Nelumbonaceae   Platanaceae       Proteaceae          Sabiaceae

  Berberidaceae        Eupteleaceae       Menispermaceae     Ranunculaceae   Circaeasteraceae   Lardizabalaceae           Papaveraceae 
OYV�RIWHQ�GLYLGHG��ÀZ�SDUWV�ZKRUOHG��3�VLQJOH�RU�PXOWLSOH�ZKRUOV�

*�DSRFDUSRXV�SDUDFDUSRXV��VXSHULRU��berberines

PRVWO\�ZRRG\��ÀZ�WHSDOV�RIWHQ���PHURXV�
$�HSLWHSDORXV��FRQQHFWLYHV�VRPHWLPHV�ZLWK�DSLFDO�DSSHQGDJH

ZRRG\��YHVVHOV�ODFNLQJ��LGLREODVWV�LQ�FRUWH[��ÀZ�WHSDOV�PLVVLQJ��$� 
*!��ODWHUDOO\�FRQQDWH�ZLWK�DED[LDO�QHFWDULHV��IU�DJJUHJDWH�RI�IROOLFOHV

PRVWO\�ZRRG\��XQLVH[XDO��GLRHFLRXV��OYV�HYHUJUHHQ��VWRPDWD�F\FORF\WLF�
ÀZ�WHSDOV���XQLIRUP�RU�PLVVLQJ��pregnane pseudoalkaloids
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 vAhliAles  Vahliaceae
KHUEDFHRXV��$IULFD�WR�,QGLD��OYV�RSSRVLWH��JODQGXODU�SXEHVFHQW 
 VWLSXOHV�ODFNLQJ��ÀZ�����PP�DFURVV��.�YDOYDWH��*����LQI��QHFWDU\ 
IU�VHSWLFLGDO�FDSVXOH��.�&�$�SHUVLVWHQW��VHHGV�PLQXWH��iridoids
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  Anacardiaceae      Burseraceae�������.LUNLDFHDH�������1LWUDULDFHDH      Sapindaceae
   Biebersteiniaceae       Meliaceae                    Rutaceae          Simaroubaceae
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