Magnolia sensu lato or sensu stricto?
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Here Is my answer: one magnificent genus Magnolia
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Magnoliales

Stevens 2001 onwards

All branches have
greater than 80%

support.

There are direct links
from all terminal taxa
and all internal nodes
to the relevant page of
the characterizations.

Myristicaceae

Magnoliaceae

Degeneriaceae

Himantandraceae

Eupomatiaceae

Annonaceae




Charles
Plumier




NOVA

PLANTARUM

AMERICANARUM
GENERA.:

Aunthore P. CAROLO PruMIER Ordinis
Minimorum in Provincia Franciz, & apud Infulas
Americanas Botanico chio.

R 3 e N

e A

.L_‘_rf o
- O >

Srperd)

y 1 RS

5

"3

PARISIIS,
Apad JOANNEM BOUDOT , Regis & Regix

A ¢ 5 C 1

¢ hum , via Yacobza, ad Selem
1
A

M. DCCI1I
PRIVILEGIO REGIS




Nova Prane x
de Po{ﬁ debellars ,ﬁ pracipuc Galensers Prtttpf;s chym'ca vemes e il!uﬂrm=-~" on [ine ' ™

dia veniant /";"’j;‘ilo v ”’“'"“” Gidw I‘l""‘-""'" wbi P!‘""‘ e .‘{g«m magnur fit ejus labor tejiarur Horty
dam typis eness perbelle exprimuntur. Opus extat apud Hadrias Jis: five Catalagws plantarwm yow . Forts
num Beys; Parifus, an.1611. 11 guarto. ab 1pfo funt demonilrace , 1n guo ol
varum .dl([lol’ Pldnlarum wones o~

gures eniam juxea NeoteriCorwm principia brev

Z AN ONI A

Anonia cft plantx genus flore A rofaceo , wribus feilicee GUArTACU M
petalis B conftante , in orbem pofitis, & calyci C infiden- :
te infundibuli-formi ; is autem calyx abit deinde in fru&um D Uaiscum cft plantz genus flore A rofaceo, plurimis (cili- yus, (o
mollem, convolutum, fucco plenum , & duobus ut plurimum fc- cet petalis B in orbem pofitis , conftante ; ¢ cujus calyce L
minibus E fubrowndis faccum. furgit piftillum C , quod deinde abit in fructum D carnofum ,
Zanonix unicam novi {peciem, fubrotundum , officulo, aut officulis feetum E ovaus H , & pulpa
Zanonia graminca , perfoliata, tenerrima involutis F G.
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(49 POLYANDRIA POLYGYNIA.
6roI MAGNOLIA.* Plum. 7.|‘Di//. elth. 168,

CAL. Perianthizm triphyllum : foliolis ovatis, concavis, petalie
formibus, deciduis.

Cor. Petala novem, oblonga, concava, obtufa, bafi angu-
{tiora.

StaMm. Filamenta numerofa, brevia, acuminata . c:>m:‘vrc11§1, re-
ceptaculo communi piftillorum infra germina inferea, Anthe-
re lineares, margini filamentorum utcinque adnatz.

Pi1st. Germina numerofa, ovato-oblonga , receptaculum clava-
tum tegentia.  Seyls ucur\z, contorti , orcviﬂimi. Stigmata
long itudinalia- ftyli, villofa.

PER. Strobilus ovats : Capfulis comprc"i'a , Tubrotundis, vix
imbricatis, confertis, 1cuts, unilocular: ,u>, bivalvibus, Iciﬁ-
libus, extrorfum dehifcentibus, ,\.I. tentibus.

SEM. f{olitaria, reniformia, filo pendeptia ex finu fingule fqua-
ma (trobili.

611. MICHELIA.

CAL. Perianthinm nullum fed bafis veftita cortice truncato,

Cor. Petala oftodecim, lanceolata; exterioribus majoribus.

STAM. Filamenta plurima, fubulata, brevifiima. Authere ere-
Cte , acutz

Pi1st. Germina numerofa, in fpicam oblongam imbricata.  Szy-
li nulli. Stigmata refiexa, obtufa

PER. Bacce totidem, globofz, un“uculzu'cs, in raccmum di-
(perfz.

SEM. .quatuor, hinc convexa, inde angulata.




: MAGNOLIA.
1. MAGNOLIA. o tanccotatis, Horv. clif- 122.Gron.

| ia foliisova

Nlagll()l?‘. Roy. Ingdi. 493 fubtus glaucis. Awow.
) Mt:g:‘zxélin foliis ovatc{)_-lt-;mcc:""."‘ te. Catesh. car 1. p.

° : i folio fubtus albicante. OF.
Magnolia lavl il elth. 207. t. 168, f. 205 re rore

39-.1- 39+ Di'ni;n:, torinig foliis 13“'2' "f,,.:.os.
Tnhplt:; :;:a“, ceni-baccitcsa. Pluk. shm. 3

exru

Lo~
f 4 L1lg4

TIrgInianA.

glaven,

$36 POLYANDRIA POLYGYNIA.

Laurus tulipifera, baccis calyculatis. Raj. bifi. 1690.
. Magnolia foliis ovato-oblongis fubtus viridibus. Awow.
lagnolia altiffima; flore ingenti candido. Caz
=& Jamr 2 . e PICT,
Mainolia amplifiimo folio, fro@u czruleo. Plem. Zen.
2
J .

fotida,

540NA tlore maximo albo feetido, foliis deciduis am-~
Iis, florum ad ramulorum feriem {pharice cingenti=
us, fru@u majori. Grom. virf. 61.
grife. o, Magnolia foliis ov to-oblongis fubtus’ grifeis. Awon.
aurus tulipifera, foliis fubtus ex cinereo aut argenteo
g N Mpurpurafccntihus. Raj. bift. 1918.
tripetala. . Magnolia amplifiimo fiore albo, frutu coccineo. Ca-
tesh. car. 2. p- 8o. ». So.
scumiosts. ¢ Ma
. Car. 2,
Habitat in Virginia, Carolina..
Utram be: a. 3. 7. d- & fint diftinile, determinens
europie in folo matarali? bayum.

Petalis tribys exterioribus reflexis,
§. Foliis evaris acuminatis,
B- Flore maximo & lbomgiore in. diametre
gxam foliorum lorgitude & Feliis
Jubtas grifeis,

MICHELIA.
Chmmpasa. 1. MICHELIA. F. zeyl. 144,

Champacam. Rbeed. mal, L. p. 31.2.19, Raj. biff 1641,
Habitar in India, ) 1 9—_ .5




One single genus! Why?



Wang et al. 2020

Table 1 Classifications of the Magnoliaceae by different authors

Dandy (1927, 1950,
1974, 1978b)

Law (1984, z000)

Mooteboom
(1985,1987)

Figlar (z006)

Xia (2012)

Sima & Lu (2012)

This study

Tribe Magnolieae
Genus Magnolia
Subgen. Magniolia
Sect. Rytidospermum
Sect. Oyarma
Sect. Linianthe
Sect. Gwillimia
Sect. Magnolia
Sect, Theorhodon
Sect. Gymopodium
Sect. Maingola
Subgen, Yikinid
Sect. Yulonia
Sect. Buergeria
Sect. Tullpastrum
Genus Pachylarnax
Genus Parakmeria
Genus Talauma
Genus Kmeria
Genus Manglietia
Genus Michelia
Genus Elmerrillia
Genus Tsoongiodendron
Genus Aromadendron
Genus Alcimandra
Tribe Liriodendreass
Genus Liriedendron

Subfam. Magnolioideae
Tribe Magnolieae
Subtribe Manglietiinae
Gerus Manglietia
Genus Manglietigstrum
Genus Pachylarmas
Subtribe Magnaoliinae
Gerus Magnolia
Genus Talauma
Gerus Dugandiedendron
Gernus Aromadendron
Genus Parakmeria
Gerus Kmeria
Gerus Woonyoungia
Subtribe Aldmandriinae
Genus Alcimandra
Tribe Michelicae
Genus Elmerrillia
Genus Michelia
Genus Paramichelia
Genus Tsoangiodendron
Subfam. Lirodendroideae
Genus Lirfodendromn

Subfam. Magnolioideae
Tribe Magnolieae
Genus Magnolia
Subgen. Magnolia
Sect. Rytidospermum
Sect. Oyama
Sect. Lirianthe
Sect. Gwillimia
Sect. Magnaolia
Sect, Theorhodon
Sect. Gynopodium
Sect. Malmgola
Sect. Alcimandra
Subgen. Yulania
Sect. Yulania
Sect. Buergeria
Sect. Tulipastrum
Subgen. Talsuma
Sect. Talauma
Sect. Blumiana
Sect. Aromadendron
Sect. Manglietastrum
Genus Pachylarnax
Genus Kmeria
Genus Manglietia
Tribe Michelieae
Genus Michelia
Genus Elmerrillia
Subfam. Uriedendroideae
Genus Liriodendron

Subfam. Magnolicideae
Genus Magnolia
Subgen, Magnolid
Sect. Auriculata
Sect. Macrophylla
Sect. Rytidospermium
Subsect. Rytidospermum
Subsect. Oyama
Sect. Gwillimia
Subsect. Gwillimia
Subsect. Blumiona
Sect. Magnolla
Sect. Talauma
Subsect. Talauma
Subsect. Dugandiodendron
Subsect. Cubenses
Sect, Kmeria
Sect. Manglietia
Subgen. Yulania
Sect. Yulania
Subsect. Yulania
Subsect. Tulipastrum
Sect. Michelia
Subsect. Michelia
Subsect. Elmerrilia
Subsect. Aromadendron
Subsect. Maingala
Subgen, Gynopodium
Sect. Manglietiastrum
Sect. Gymopodium
Subfam. Lirodendroideae
Genus Liriedendron

Subfam. Magnolioideae
Tribe Magnolieae
Genus Houpoea
Genus Oyama
Genus Lirianthe
Genus Magnolia
Genus Pachylarnax
Genus Parakmeria
Genus Talouma
Genus Dugandiodendron
Genus Kmeria
Genus Wooryoungia
Genus Manglietia
Tribe Michelieae
Genus Yulanls
Genus Michelia
Genus Elmerrillia
Genus Aromadendron
Genus Alcimandra
Subfam. Liriedendroideas
Genus Liodendron

Subfam. Magnolioideae
Tribe Magnolieae
Genus Paramagnalia
Genus Metamagnolia
Genus Houpoed
Genus Cyama
Genus Lirlanthe
Cenus Magnolia
Genus Pachylarndx
Genus Talauma
Genus Dugandiodendron
Genus Kmeria
Genus Manglietia
Tribe Michelieae
Genus Yulania
Genus Michelia
Genus Aromadendron
Subfam. Uriodendroideas
Genus Lirlodendron

Subfam. Magnolioide se
Genus Magnalia

Sect. Splendentes

Sect. Talauma

Sect, Gwillimia

Sect. Tuliparia

Sect. Macrophylla

Sect. Magnolia

Sect. Rytidospermurn

Sect. Oyarma

Sect. Gynopodium

Sect. Kmeria

Sect. Manghietio

Sect. Tulipastrum

Sect. Yulanla

Sect. Maingola

Sect. Michelia
Subfam. Liriodendroideae
Genus Liriodendron




Very slow evolutionary rate in the family
Very low number of polyploids in the family
WGD (whole genome duplication) may lead to a genomic
combination that generates evolutionary novelty

Polyploidy may serve as a catalyst for diversification



yosperma

M. gloviensis

M. delavayi

M. albosencea

M. henvyi

M. hodgsonii

M. paenetalauma
N M. globosa

M. megaphyia

M. decidua

M. rostrata

M. obovata

M. yunanensis

M. lotungensis

M. septentrionalis

M. duperreana

M. doltsopa

M. velutina

M. baillonii

M. champaca

M. xinningia

M. guangdongensis

M.

M. odora

M. figo

M. shiluensis

- M. gloriensis 2x
M. delavay 2x
M. albosericea 2x

M paenetalauma 2x
M. mulunica 2x
M. coco2x
| | M. frasen 2x
M. sieboldii2x

M. rostrata 2x
M. obovata2x
M. officinalis 2x

M. septentrionalis 2x
M. duperreana ?
M. dofisopa 2x

M. velutina 2x

M. baionii 2x

M. champaca 2x

M. xinningia 2x

M. guangdongensis 2x
|| M. hedyosperma2x
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Easy hybridization between species from different
sections, often producing fertile hybrids



de Spoelberch 1998

Magnolia acuminata (Tulipastrum) x Magnolia denudata (Yulania)
Magnolia tripetala (Rytidospermum) x Magnolia virginiana (Magnolia)
Magnolia tripetala (Rytidospermum) x Magnolia sieboldii (Oyama)
Magnolia obovata (Rytidospermum) x Magnolia virginiana (Magnolia)
Magnolia obovata (Rytidospermum) x Magnolia sieboldii (Oyama)

Lorentzon 1998
Magnolia obovata (Rytidospermum) x Magnolia wilsonii (Oyama)
Magnolia acuminata (Tulipastrum) x Magnolia liliifora (Yulania)

Gong et al. 2001
Magnolia delavayi (Gwillimia) x Parakmeria lotungensis (Gynopodium)

Wang et al. 2005
Magnolia “guangnanensis” (Manglietia) x henryi (Gwillimia)



Lobdell 2021

Magnolia acuminata (Tulipastrum) x campbellii (Yulania)
Magnolia acuminata (Tulipastrum) x denudata (Yulania)
Magnolia acuminata (Tulipastrum) x figo (Michelia)

Magnolia acuminata (Tulipastrum) x kobus (Yulania)
Magnolia acuminata (Tulipastrum) x sargentiana (Yulania)
Magnolia acuminata (Tulipastrum) x sprengeri (Yulania)
Magnolia acuminata (Tulipastrum) x stellata (Yulania)
Magnolia coco (Gwillimia) x grandiflora (Magnolia)

Magnolia globosa (Oyama) x obovata (Rytidospermum)
Magnolia globosa (Oyama) x virginiana (Magnolia)

Magnolia insignis (Manglietia) x virginiana (Magnolia)
Magnolia liliiflora (Yulania) x foveolata (Michelia)

Magnolia liliiflora (Yulania) x laevifolia (Michelia)

Magnolia obovata (Rytidospermum) x fraseri (Tuliparia)
Magnolia sieboldii (Oyama) x grandiflora (Magnolia)
Magnolia sieboldii (Oyama) x macrophylla (Macrophyllae)
Magnolia sieboldii (Oyama) x tripetala (Rytidospermum)
Magnolia virginiana (Magnolia) x macrophylla (Macrophyllae)
Magnolia virginiana (Magnolia) x macrophylla (Macrophyllae)
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Fig. 3. Historical biogeography of Magnolia based on the analysis of the nudiear single nucleotide polymorphism dataset, using
two calibration points (indicated by red stars). The root age is set to 70-110 Mya (uniform distribution) following Nie et al.

(2008), and the stem age of sect. Yulania is set to 25 Mya (standard deviation of 1.0) following Azuma et al. (2001). The world
map was downloaded from the official website of the Ministry of Natural Resources of China (http://bzdt.ch.mnr.gov.cn/). Dong et al . 2021
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Fig. 3 | Geographic distribution and population diversity of Liriodendron accessions. a, Geographic distribution of Liriodendron accessions. Brown triangles
represent the fossil distribution of Liriodendron plants in high-latitude regions of the Northern Hemisphere. Fringe patterns show two principal refugia
where Tertiary relict floras occurred: southern East Asia and eastern North America. The natural distributions of L. chinense and L. tufipifera are plotted,
with coloured dots representing individual Liriodendron accessions, b, Neighbour-joining tree of all accessions constructed from whole-genome SNPs
Accessions coming from the same geographic areas are grouped together and coloured corresponding to the colours used in a. LY, Liu Yang: SZ, Sang Zhi;
EX, E Xi; ST, Song Tao; LP, Li Ping: ML, Meng La; XY, Xu Yong; SN, Sui Ning: DBS, DaBie Shan; HS, Huang Shan; LS), Lushan_]; SY, Song Yang; LS2, Lushan_2;
WYS, WuYi Shan; ON, Ontario; LA, Louisiana; GA, Georgia; TN, Tennessee; NC, North Carolina; MO, Missouri. ¢, Principal component analysis plots of the
first two components for all 20 accessions, with dots coloured corresponding to their provenances. d, Nucleotide diversity (x) and population divergence
(F,;) across the three groups. The value in each circle represents a measure of nucleotide diversity for this group, and the value on each line indicates the
population divergence between the two groups.

Chen et
al. 2019




A survey of the 15 sections
recognized by
Wang et al. 2020
&
Dong et al. 2021



subgenus

Fighar, 2 )

Michelia

I.\Iaingoln

Yulania

Yulania

BTulipastrum

mwm

Gynopodium

ynopod

"

—aKmeria

¢

Manglietia

s subsp, Al

Clade 11 S - Rytidospermum
B —_— .

ma

l()_\ ama

gnol

Magnolia

Ma

I\Iacroph_\lln

I'l'ulipuria

Gwillimia

Clade 1, g« lalauma

Splendentes

JOutgroup

Wang et al. 2020




—linodendron chinense
L Linodendron tulpilers

M. glorionsis
M. delavayl
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Fig. 1. Plastid and nuclear incongruences of Magnolia. A, Plastid maximum likelihood (ML) tree inferred from a concatenated
nucleotide dataset of 75 protein-coding genes (PCGs). B, Nuclear ML tree inferred from concatenated 1323643 single
nucleotide polymorphism loci within regions of 3745 single copy PCGs. Branches were maximally supported by the ML or
Bayesian methods unless otherwise indicated. Asterisk indicates branches maximally supported by either method. Dashed gray
lines connect taxa between the two phylogenies.

Dong et al. 2021




Talauma
Splendentes
Gwillimia
Tuliparia
Oyama

Manglietia
Magnolia
Macrophyllae
Kmeria
Gynopodium
Tulipastrum
Yulania
Maingola
Michelia
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(1) sectio Talauma
(genus Talauma)



Liriodendron chinense—

Liriodendron tulipifera—

| M. gloriensis

Talauma

M. delavayi

M. albosericea
M. henryi—

M. hodgsonii—

M. paenetalauma
M. mulunica—

M. coco—

TG

Dong et al. 2021



Magnolia bidoupensis
Magnolia .‘?MKL:’.N{.J'HH
Magnolia championii Wi
Magnolia albosericea  Gwi
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A : el ry sy
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) a..Ifl:.Ji lec e tala
Magnolia ovata
Magnolia amazonica
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Talauma

Magnolia mexicana

FLI TR g tf L [ [~

Magmnolia le u.fn_ ellata
Magnuolia portoricensis
Magnolia splendens

Lirioden: .
— |l iviodendron ndipiferc JOutgroup

(LRI

Splendentes

Wang et al. 2020



Plants evergreen

Petiole with large scars of stipules
Stamens caducous in male flowering phase
Anthers with introrse opening

Gynoecium sessile

Ovules 2 per carpel

Carpels opening circumscissile

Stomata of Baranova type 5



Magnolia
chiguila

FIGURE 2. Magnolia chiguila. A. Flora bud (dned specimen). B, Flower in male phase. C. Flowening branch with flower in female phase

Pe rez et aI 20 16 D. Outer side of fruit (dried). E. Inner side of fruit and seeds, during dehiscence. F. Mature fruit before dehiscence. Photographs: B-C and

E-F by Alvaro 1. Pérez, A, D by Amtomso Vizquez, am the holotype




Magnolia
pajarito

pajarito Aymard, Rodriguez-D. & M. Escobar. A, Habit; B, Leaf adaxial size partially showing the canaliculate scar

e, C, Leaf abaxial surface; D, Flower bud with spathaceous bract; E, Flower bud without s

ROdrIgueZ'Duque et aI . 2022 : u \\'}}.11\‘”1 the foreground; F, Flower, lateral view; G, Flower, upper view. Photographs by D. Rodrig




Magnolia
mindoensis

Vazquez-Garcia et al. 2017



Magnolia
brasiliensis

Azevedo et al. 2018




(2) sectio Splendentes
(genus Dugandiodendron)



Clade 1

Magnolia bidoupensis
Magnolia frr.:ff;; onii
Magnolia championii
0.96/5 Magnolia albosericea
n Magnolia coco
Magnolia shangsiensis
Magnolia odoratissima
Magnolia liliifera
0.67/95 Magnolia siamensis
Magnolia delavayi
09597 Magnolia dixonii
5 Magnolia dodecapetala
Magnolia ovata
Magnolia amazonica
Magnaolia gilbertoi
Magonolia mexicana
Magnolia chimantensis
Magnolia lentice
Magnalia portoricensis
Magnolia splendens
r JC | L [ AT
Liriodendron tulipifera

0001

Talauma

Splendentes

‘Gﬂi“iﬂliﬂ

JOutgroup

Wang et al. 2020



Plants evergreen

Stipules (nearly) free from the petiole

Stamens with long connective embedded in gynoecium
Anthers with introrse opening

Carpels opening longitudinally or circumscissile

Stomata of Baranova types 2 & 3



Magnolia
bankardiorum

Figura 16. Magnolia bankardiorum M.O. Dillon & Sanchez Vega. A) Rama. B) Detalle de la

Di||0n & SénCheZ'Vega 2009 flor. Espécimen Arroyo & Pérez 291 (QCA).




Magnolia
hamorii
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Magnolia
Jjaenensis

Fic. 1. Magnolia jaemensis. A. Rama con floe. B. Detalle del peciolo carente de cacatnz. C. Boton floral. D. Flor. E. a.
Sépalos mostrando la cara mtana y externa. b, P&alo mids externo. ¢. Pétalo mis interno. F. Detalle de los carpelos y

- A estambres. G. Estambre. H. Fruto. L Foliculos. (A-G dibujado del tipo; H, | de Marcelo-Pefia et al 5001, MOL.)
Marcelo-Pefia & Arroyo 2013




(3) sectio Gwillimia
(genus Lirianthe)



Liriodendron chinense
Liriodendron tulipifera
M. gloriensi

. delavayi

M. albosericea

M. henryr

M. hodgsonii

TG

Gwillimia

Dong et al. 2021



Gwillimia

.-'L-;i":-':._;.{.ir:'.:.".r'ﬂ fﬂ".rcft-'c'cf;..la*.fin"ﬂ
Clade 1 .fl-ﬁ':j{f.'ruf ia ovata
fagnolia amazonica
nolia gilbertoi
agnolia mexicana
Magnolia chimantensis
Magnolia lenticellata
'Lfm;{mn’m;hu toricensis
Magnolia splendens

Liriodendron chinense
:F! 1odendron tulipifere IOutgrﬂllp

0.0

Talauma

Splendentes

Magnolia bidoupensis
;'u-fu,gm.:ﬁu i / SO
Magnolia championii Jwi
'lﬂ:qn:n’m albosericea | Gwi
Mc ?H-:.nrm COCO Swi

Wang et al. 2020



Plants evergreen

Petiole with large scars of stipules

Stamens caducous in male flowering phase
Anthers with introrse opening

Gynoecium sessile

Ovules 2 per carpel

Carpels opening longitudinally or circumscissile

Stomata of Baranova type 9



Magnolia
tiepii

Van et al. 2015




Magnolia
tiepil

\Y \
m.“* ‘f

R 0\
SR

NN

Figure 1. Magnolia tiepii sp. nov. (A) part of leafy branch, (B) Jeaf base (righs: scen from above surface, keft: seen from below surface), (C)
branchlet with leaf and flower, (D) flowering twig with werminal Bower, (E) spathaceous beact, (F) outer whorl tepals (lefr: dorsal, right
ventral), (G) middle whorl tepals (Jeft: vencral, right: dorsal), (H) inner whorl tepals (Jeft: dorsal, right: venrtral), (1) androechum, (J) sta-

Van et al . 20 15 mens, (K) aggregate fruic with seeds. Drawn by Tran Van Tien from the holotype




Magnolia
quangninhensis

Van et al. 2020

Adaxial and abaxial view of leaves, with inset showing scars of petioles (lower left). D. Flower pink-purple globose bud. E. Flower

creamy-white broadly ovoid bud. F, Pink-purple flower. G. Pink-purple flower with outermost tepals removed, inner tepals creamy-white

and innermost tepals pink. H. Pink-purple flower with creamy white outer tepals, 1. Creamy white flower. J. Creamy white flower, showing
six tepals of three whorls. K-L. Tepals. M-N. Androecium and gynoecium. O. Stamens. P. Portion of a brachyblast, showing brown

tomentose to tomentulose surface and glabrous lower surface of leaf. Q-S. Fruits with bright red sceds.




Magnolia
liliifera

Fig. 3. Magnolia candollis (Blume) H. Keng var. candollii: a, habit; b, fruit (van Steenis 9417);
¢, carpel (Kostermans 7337), all x 0.75; d, ovaries x 1.1 ; e, anther % 3.3 (both Herb. Bog.

NOOteboom 1998 124717). From Blumea 32(2): 372 (1987).
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(4) sectio Tuliparia
(genus Paramagnolia)



ol | M. fraseri .' Tuliparia
M. sieboldii——
M. globosa—

M. wilsonii—
M. megaphylla—
M. decidua
M. rostrata——

M. officinalis—
M. obovata—

M. dealbata
M. virginiana
M. grandiflora—
M. schiedeana—

TORM

Dong et al. 2021




agnolia conifera
197 Magnolia fordiana var. calcarea
Magnolia lucida
— Magnolia glauc l/n/lu
— Magnolia c/um/\ i
Magnolia chevalieri Nlanglietia
Magnolia kwangtungensis
Magnolia insignis
r~Magnolia sumatrana var. glauca |
*Magnolia sumatrana var. glauca 2
‘ : Magnolia aromatica
lusznu//u duclouxii
Magnolia decidua
_:Uuwm//u officinalis subsp. biloba
| Magnolia officinalis
Magnolia obovata
Magnolia tripetala

[ Magnolia wilsonii onama

'llusznu/m sieboldii
0.67/79 Magnolia gr umlr/?m ‘a
[:- .\Iagm)/la virginiana .
\_(: Magnolia pacifica subsp. tarahumara Ma gn olia
196 Magnolia guatemalensis
— Magnolia macrophylla var. ashei
\Iug'n()/m muuuph\ lla Macrophylla

N

I ;—llag'noha f1 aseri var. p\;anudula lTuliparia

— Magnolia fraseri

0.97/97

0.86/100;

Clade 11

Rytidospermum

Wang et al. 2020




Leaves deciduous, with auriculate base
Early-season leaves arranged in false whorls
Stamens caducous in male flowering phase
Anthers with introrse opening

Gynoecium sessile

Stomata of Baranova type 6



Magnolia fraseri



Magnoliaceae_Magnolia_fraseri_ HWH93251-SmokeyMts_WLD_JDL019359_25AUG2014_01.jpg



(5) sectio Oyama
(genus Oyama)



M. fraseri

M. sieboldii
M. globosa—

M. wilsonii—
M. megaphylla—
M. decidua

M. rostrata—

M. officinalis—
M. obovata—

M. dealbata

M. virginiana
M. grandiflora—
M. schiedeana—

Dong et al. 2021




Magnolia conifera
1197 \Iaqnu/m fordiana var. calcarea
Magnolia lucida
t— Magnolia glaucifolia
— Magnolia dandyi ..
0.93/82| wyg—Magnolia chevalieri Manglletla
8 Magnolia kwangtungensis
Magnolia insignis
~Magnolia sumatrana var. glauca |
tMagnolia sumatrana var. glauca 2
Magnolia aromatica
: Magnolia duclouxii
Magnolia decidua
_:ngnolm officinalis subsp. biloba
Magnolia officinalis
\Ius,'n()/lu obovata

T Sfepapperipapipeppreierher
[ I \qunn//u wilsonii ‘ lOyama
|

N Iag;{nolm sieboldii
Iy

0.97/97

0.86/100

Clade I1 Rytidospermum

0.67/79 e T o
[{— \luwm/lu virginiana .
L: Magnolia pacifica subsp. tarahumara Ma an olia
196 Magnolia guatemalensis
_E;’l fagnolia macrophylla var. ashei
Magnolia macrophylla Mac rop h y lla

Magnolia macrophylla var. dealbata

—Magnolia fraseri var. pyramidata ITllll aria
—— Magnolia fraseri P

Wang et al. 2020




Leaves deciduous

Branching by prolepsis

Peduncles slender and pendent

Stamens persistent during male flowering phase
Anthers with introrse opening

Gynoecium sessile

Stomata of Baranova type 7
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Magnolia sieboldii



Magnoliaceae_Magnolia_sieboldii_ HWH96009E-Chollipo_WLD_JDL019364_25AUG2014_07.jpg



Magnoliaceae_Magnolia_sinensis_HWH07108-pds_JDL019365_25AUG2014_01.jpg



(6) sectio Rytidospermum
(genus Houpoe€a)



M. fraseri

M. sieboldii——
M. globosa—

M. wilsonii—

M. megaphylla—
M. decidua

M. rostrata

M. officinalis—
M. obovata—

M. dealbata
M. virginiana

, M. grandiflora—
M. schiedeana—

Rytidospermum

Dong et al. 2021




Magnolia conifera
1197 \Iaqnu/m fordiana var. calcarea
Magnolia lucida
t— Magnolia glaucifolia
— Magnolia dandyi ..
0.93/82| wyg—Magnolia chevalieri Manglletla
8 Magnolia kwangtungensis
Magnolia insignis
~Magnolia sumatrana var. glauca
tMagnolia sumatrana var. glauca 2
Magnolia aromatica
: Magnolia duclouxii
Maonolia decidua
Magnolia officinalis subsp. biloba

Clade II ‘ Magnolia officinalis ‘ IRytidospermum

0.97/97

0.86/100

Magnolia obovata
t—Magnolia tripetala

[ Magnolia wilsonii lOyama

Magnolia sieboldii
0.67/79 Magnolia g um/iﬂm a
[{: \luwm/lu virginiana .
L: Magnolia pacifica subsp. tarahumara I Ma an olia
196 Magnolia guatemalensis
_E;’l fagnolia macrophylla var. ashei
Magnolia macrophylla Mac rop h y lla

Magnolia macrophylla var. dealbata

—Magnolia fraseri var. pyramidata ITllll aria
—— Magnolia fraseri P

Wang et al. 2020




Leaves deciduous

Early-season leaves often forming false whorls
Stamens caducous in male flowering phase
Anthers with introrse opening

Gynoecium sessile

Stomata of Baranova type 7/



Magnolia
tripetala




tripetala

Magnolia



Magnolia officinalis



Magnoliaceae_Magnolia_officinalis_TPAR1998-36-PdS-Da-mao-shan-Sichuan_WLD_JDL019433_10SEP2014_01.jpg



(7) sectio Manglietia
(genus Manglietia)



M. fraseri
M. sieboldii—

M. globosa—

M. wilsonii—

M. megaphylla—

TORM

M. decidua

M. rostrata—

M. officinalis—

M. obovata—
M. dealbata

Manglietia

M. virginiana

M. grandiflora—

M. schiedeana—

Dong et al. 2021
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-
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1197 \Iaqnu/m fordiana var. calcarea
Magnolia lucida
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Wang et al. 2020




Plants evergreen (except in M. decidua)
Petioles with large scars of stipules
Stamens caducous in male flowering phase
Anthers with introrse opening

Gynoecium sessile

Ovules 4 -10 per carpel

Stomata of Baranova type 8



Magnolia fordiana



Magnolia insignis



Magnolia
sabahensis

.75 (both
Clemens 40979); ¢, ovary x 1.1; d, anther x 4.5 (both Clemens 40769). From Flora Malesiana

Nooteboom 1998 ser. 1, 10(3): 592 (1988).




Magnoliaceae_Magnolia_sapaensis_TPAR20100333-1999-63-0S-
Vietnam_WLD_JDL019474_10SEP2014_01.jpg



Magnoliaceae_Magnolia_sapaensis_TPAR20100333-1999-63-0S-
Vietnam_WLD_JDL019474_10SEP2014_02.jpg



(8) sectio Magnolia



M. fraseri
M. sieboldii—

M. globosa—

M. wilsonii—
M. megaphylla—

M. decidua—
M. rostrata—

M. officinalis—

M. obovata—

M. dealbata

. M. schiedeana—

M. virginiana

M. grandiflora—

Magnolia

MM

Dong et al. 2021
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0.93/82] Y \Iugm)llu chevalieri Nlanglietia
Magnolia kwangtungensis
Magnolia insignis
~Magnolia sumatrana var. glauca |
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1196 :\luwm/iu guulwnulcn.s'i.s‘
A l 1 >
lMacrophylla

— M Magnolia macrophylia
\Iawm/lu macrophylla var. dealbata
;—’t/unnn/lu fraseri var. pyramidata ITllll aria
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Wang et al. 2020




Plants evergreen (or facultatively deciduous)
Petiole without (rarely with) scars of stipules
Stamens caducous in male flowering phase

Anthers with introrse opening

Gynoecium sessile

Ovules 2 per carpel

Stomata of Baranova type 5



Magnolia virginiana



Pre
eV
wous

M
a
gn
0
lia
C
e
a
e
M
a
gn
0
lia
Vv
ir
gi
n
ia
n
a
A
H
LEO
0
0
0]
P
)
9
4
il
D
LO
1
9
4
9
2
2
5
)
E
p
P
0
1
4
0
9
JP
g



Magnoliaceae_Magnolia_virginiana_AHLE00002594_JDL019492_25SEP2014_10.jpg



Magnolia
yoroconte

FIGURE 23. Mag aroconte, Tree ca. 40 m tall, in habitat at Negro Noete, Morales, lzabal, Guatemala, near the border of Honduras,

close %o and endangered by agricultural expansson. Dario Mejia, Yovany Alvarado-Padilla and Francisco Deras standing at the base of the

tree. Photograph by W. Morales

Vazquez-Garcia et al. 2020a




Magnolia
yoroconte

FIGURE 22 A

red seeds. D. Tree

Vazq ueZ_GarCia et aI ) 202 Oa fruit. Photographs A-C and E by W. Morales, D by D. Mejia




Magnolia pogomchi

Serrano

et al after male phase, dropping the stamens. E. Late flower, after male phase. F. Gynoecium with yellowish green stigmas. Photographs by

FIGURE 4. Magnolia pogomchi. A. Flower bud with hirsute spathaceous bract. B. Closed flower. C. Flower during male phase. D. Flower

2 O 2 O Rafael Grajeda-Estrada from holotype.




Magnolia pogomchi

FIGURE 5. Magnolia pogomchi. A-F. Fruit maturation to dehiscence. Photographs by Rafael Grajeda-Estrada & Marcelo J. Serrano, A

& C from the holotype; B from paratype.

Serrano et al. 2020



Magnolia
poqomchi

Serrano et al. 2020

1W0em

9cm

FIGURE 6. Magnolia pogomchi. A. Mature Jeaf with petiole. B. Leaf stipule in late vegetative bud, C. Flower bud with harsute spathaceous
bract, carly vegetative buds and leaves. D. Open flower missing two petals and one scpal with some stamens fallen. E. Petal of open flower
F. Stamen with pollen. G, Developing fruit. H. Open Flower with leaf. |-J, Fruits dunng dehiscence. llustration by Maria Renée Alvarez-

Ruano and digital plate composition by Ana Isabel Garcia-Ambrosy. A-H from the holotype, 1-J from the holotype and paratype




(9) sectio Macrophyllae
(genus Metamagnolia)



M. fraseri

M. sieboldii—
M. globosa—

M. wilsonii—
M. megaphylla—
M. decidua
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M. officinalis—
M. obovata—
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\ M. grandiflora—
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Dong et al. 2021




Magnolia conifera
197 Magnolia fordiana var. calcarea
0omed—Magnolia lucida
— Magnolia glaucifolia
— Magnolia dandyi . .
0.93/82| wos—Magnolia chevalieri Manglletla
8 Magnolia kwangtungensis
Magnolia insignis
~Magnolia sumatrana var. glauca |
tMagnolia sumatrana var. glauca 2
Magnolia aromatica
Magnolia duclouxii
Magnolia decidua
;\‘/(lgll()jl'(l (?[/I‘('I'H(I;I'.\‘ subsp. biloba
. Magnolia officinalis 4o
Clade Il ——Magnolia obovata R) tldosperm um
Magnolia tripetala

[ Magnolia wilsonii lOyama

Magnolia sieboldii
n.mv-wﬂ:;\lugno/;’u grandiflora
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1/96 Maonolia eyatemalensis
_E;’l fagnolia macrophylla var. ashei
Magnolia macrophylla Mac rop h y lla

Magnolia macrophylla var. dealbata

0.86/100

ITuliparia

—— Magnolia fraseri

Wang et al. 2020




Leaves deciduous, with cordate to auriculate base
Early-season leaves more or less in false whorls
Stamens caducous in male flowering phase

Anthers with introrse opening

Gynoecium sessile

Stomata of Baranova type 4



Magnolia zotictla (L)

Magnolia dealbata (R)

FIGURE 2. ) la (A-Dy A F S se. D. Flower in

male phase. Mag (E-H): E. Flowe mnf phase, g ¢ phase. H. Flower in

Sanchez-Gonzalez et al. 2021




Magnolia zotictla (T) gy
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Sanchez-Gonzalez et al. 2021
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Sanchez-Gonzalez et al. 2021



Magnolia
rzedowskiana

Fig. 3. Magnolia rzedowskiana. A. Roberto Pedraza Ruiz, con rama y flor; B. flor, aun
conservando sus estambres; C. plantula; D. flor después de que han caido sus estambres.
Fotografias de Roberto Pedraza.

Vazquez-Garcia et al. 2015




Magnolia
rzedowskiana

Fig. 4. Magnolia rzedowskiana. A. Gineceo receptivo con estambres removidos; B. gineceo
receptivo, ain conservando los estambres; C. gineceo no receptivo después de que los
estambres han caido de manera natural; D. gineceo no receptivo, iniciando el desarrollo del
fruto. Fotografias de Roberto Pedraza.

Vazquez-Garcia et al. 2015



Magnoliaceae_Magnolia_macrophylla_var. ashei_HWH95240-pds_JDL019362_25AUG2014_01.jpg



(10) sectio Kmeria
(genera Kmeria, Woonyoungia)



- M. duperreana
- M. septentrionalis
==+ M. lotungensi

-- M. yunanensi.
-- M. doltsopa

e M. velutina
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M. bailloni
— M. xinningia
- M. guangdongensis
<~ M. hedyosperma
: M. odore
.| M. figo 70/*
o M. shiluensis— 71"
== M. accuminata
M. campbellii
M. sargentiana
M. dawsoniana
M. sprengeri
M. cylindrica
M. polytepale
M. salicifolia
M. kobus
M. stellata

M. sinostellata
M. zeniF
M. biondir

Dong et al. 2021
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Plants evergreen

Petiole with large scars of stipules
Plants dioecious

Anthers with latrorse opening
Gynoecium sessile

Stomata of Baranova type 11



.

Magnolia kwangsiensis



Magnolia
thailandica

Figure 2. Magnolia thailandica Noot. & Chalermglin: a. habit (Chalermglin 410530); b. female flower
(Chalermglin 450417-2); c. male flower (Chalermglin 450417-2); d. young fruit (P. Chalermglin

Nooteboom & 410719); e. nipe fruit (Chalermglin 411203).
Chalermglin 2009




(11) sectio Gynopodium
(genera Pachylarnax, Parakmeria)



o M. duperreana
— M septentrionalis

VI. lotun ensi
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M. sinostellata
M. zenir

M. biondit

Dong et al. 2021
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Plants evergreen

Young leaves open in bud (not conduplicate)
Stipules completely free from the petiole
Branching by prolepsis

Stamens persistent during male flowering phase
Gynoecium sessile or shortly stipitate

Ovules 2-8 per carpel

Stomata of Baranova types 10 & 11



Fig. 1. a. Conduplicate prefoliation; b. open prefoliation
(after Flora of China).




Chen et al.
2016

Magnolia sinica

Fig. 1. Flowering process, Insects visitors and fruits of M. sinica. (A) A bud tip at the pre-pistillate stage; (B)-(C) Tepals separating and moving outwords to a fully open at the
pistillate stage; (D) Tepals re-closing at the end of the pistillate stage; (E) Tepals except for the outer ones remaining closed during the pre-staminate stage; (F) The tepals completely
re-opening at the staminate stage; (G)—(H) Beetles entering the open chamber at the pistillate stage. (1)—(]) Beetles leaving the re-opening chamber at the staminate stage; (K)—(L)

Beetles (Pleocomidae) visiting the open flower, touching the exudate-secreting stigma; (M) Tepals partly eaten on the inside by visiting beetles. (N) Bees (A mellifera) visiting a re-
opening flower during the staminate stage; (O) Young fruit; {P) Mature fruit with red aril on seeds.



Magnolia
sinica

Fig. 1. Fruit, seed and embryo morphology of Magnolia sinica. Dehiscent fruit (a), seed (b), profile of seed (c) and excised embryo (d).

Lin et al. 2022




Magnolia
praecalva

Fig. 4. Pachylarnax praecalva Dandy. — a. Habit, X 2/3; b. fruit, X 2/3; c. ovary, X 2; d. anther,

Nooteboom 1985 x3 (Curtis 3012).




Magnoliaceae_Magnolia_nitida_TPAR2001-41-China_WLD_JDL019458_09SEP2014_01.jpg



Magnoliaceae_Magnolia_nitida_TPAR2001-41-China_WLD_JDL019458_09SEP2014_04.jpg



Magnoliaceae_Magnolia_lotungensis_HGAA200101201B-RaulstonARB_JDL019287_30JUL2014_01.jpg



(12) sectio Tulipastrum
(genus Tulipastrum)
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Leaves deciduous

Branching by prolepsis

Flowering semi-precocious

Tepals green to yellow

Stamens persistent during male flowering phase
Anthers with latrorse opening

Stomata of Baranova type 13



Magnolia
acuminata




Magnolia acuminata
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(13) sectio Yulania
(genus Yulania)
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Leaves deciduous

Branching by prolepsis

Flowering pronounced precocious

Tepals white, pink or purple

Stamens persistent during male flowering phase
Anthers with latrorse opening

Stomata of Baranova type 13



Magnolia
denudata

Figure 1. Magnolia demudata var. glabrata var. nov. from Mt Hengshan. (A) flower, (B) fruit, (C) stamens and gynoecium, (D)

Wang et aI ) 2014 (E) tree, (F) metaphase of meiosis




Magnolia
denudata

-) ourer tepals, (D) middle repal, (E) inner wepal, (F) androe

Wang et al. 2014
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(14) sectio Maingola
(genera Alcimandra, Aromadendron)



Magnolia maudiae
ﬂﬁ}_{ﬂﬁf iat sp.1
Magnolia ernestii

— Magnolia martini
— Magnolia champaca
L Magnolia montana

Magnolia baillonii Michelia
— Magnolia foveolata
%

ms_{um" ia odora

O.TTIRG| 17949

_|:.-'qugnm"{c{ laevifolia

Magnolia sp.2
!_.-Wugum" ia ovalis

T T TITL T
=] fi

Magnolia elegans

Maingola

Maenolia cathcartii

1/ Magnolia amoena
Magnolia sinostellata
Magnolia zenii
Magnolia biondii
r~Magnolia kobus
— Magnolia stellata
Magnolia salicifolia

I:Um{:mﬁu sprengeri Yulania
Huaymh.:r viridula

Uc:arnfir'm dawsoniana
]—i—_?‘uwmhu eviindrica
Magnolia denudata
b Magnolia liliiflora

(o]

Magnolia acuminata B Tulipastrum
Magnolia kachirachirai P
Magnolia lotungensis .
" Magnolia vunnanensis G}’]l{}pﬂdl um

1.— Magnolia nitida
Magnolia omeiensis
11,94, 2 .
Magnolia sinica

Magnolia kwangsiensis - g Kmeria

Wang et al. 2020




Plants evergreen

Stipules completely free from the petiole
Branching by prolepsis

Stamens persistent during male flowering phase
Anthers with introrse opening

Gynoecium stipitate or sessile

Ovules 2-5 per carpel

Stomata of Baranova types 12 & 14



Magnolia
cathcartii
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(15) sectio Michelia
(genera Michelia, Elmerrillia)
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Plants evergreen

Flowers on lateral proleptic brachyblasts
Stipules free from or connate with the petiole
Stamens persistent during male flowering phase
Anthers with latrorse or introrse opening
Gynoecium stipitate or sessile

Ovules 2-6 (to many) per carpel

Stomata of Baranova type 12



Magnolia
sectio Michelia

Fig. 5. Representatives of Magnolic sect. Michelia species. A, B, M. maudiae. C, D, M. vrieseana. E, M. tsiampacca subsp.
tsiampacca. F, G, M. odora. H, |, M. baillonil. Photo credit: A and B: Yubing Wang; C and E: Fablan Brambach; D: Jun Wen; F and

Wang et al 2020 H: Yongkang Sima; G: Hongfeng Chen; Iz Renbin Zhu.




Magnolia
citrata

Fig. 1. Magnolia citrata Noot. & Chalermglin. a. Habit with ripening fruit; b. flower buds; c. flower

Cha|el’mg I | n & N OOtebOO m 2007 (a: Smitinand 90-269; b, c: P. Chalermglin 420410).




Magnolia
tsiampacca

R/1981

Fig. 7. Elmerrillia tsiampacca (L.) Dandy subsp. tsiempacca var. t5ia e
Nooteboom 1985 x2/3 (Koorders 17776). mpacca




Magnolia
scortechinii

Fig. 9. Michelia scortechinii (King) Dandy. — a. Habit, x 2/3; b. young fruit, X 2; ¢, anther, x 4;
NOOteboom 1 985 d—e. ovary, X 4 (a, c—e SF Holttum 31244; b Grashoff 335).




Magnolia
koordersiana

Fig. 10, Michelia koordersiana Noot. — a. Habit, X 2/3; b. fruit, X 2/3; c. ovary, X 4; d. anther,

Nooteboom 1985 % 6 (v.d. Zwoan yoor Thorenaar T 345).
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Magnoliaceae_Magnolia_ernestii_TPAR1996-22-MalletCourt_JDL019440_09SEP2014_07.jpg
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The take home messages

One single genus Magnolia, with 15 sections

Evolution in this genus was very slow, most sections do
not appear before Midst Oligocene (30 My bp)

All sections are clearly distinguished by molecular data

All sections are morphologically distinguished by a
combination of characters

All sections are restricted to either America or Asia
(except for Rytidospermum)
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