ZINGIBERACEAE PHYLOGENY POSTER

dormancy period, seasonal; rhizome fleshy c =
bracteoles none SlphonOChllus 11
ovary trilocular, placentation axial; capsule fleshy
Africa, Madagascar A ulotandra 6

evergreen; rhizome fibrous
ovary unilocular, placentation parietal

Borneo (Sarawak and Brunei) Tamijia 2

flw few to many per bract; bulbils often on lower part of infl or leaf axils
anthers often with pairs of lateral appendages
E India, S China, SE Asia (chiefly Indo-Chinese monsoon region) Globba ~100

bracts caducous
flw single per bract
flw yellow or red; filament short

C to E Himalaya, Myanmar HemiorChiS 3

deae

labellum often connate to long-exserted and curved filament in a slender tube
ovary unilocular; placentation parietal
anther crest short or absent flw greenish, single on rachis

Thailand, Cambodia, S Vietnam Gagnepainia 2

ijioi

[Globbeae

bracts distichous
seeds with short hairs, no aril

S Himalaya, S China, s Thailand  IVlONOlOphuUs 28

[Tan1

bracts laterally connate at base, forming pouches
anther versatile

trop. Australasia (India to Queensland) Curcuma ~120

Siphonochiloideae

bracts 1-3, large, with apical foliaceous appendage

China (Yunnan, Sichuan) Pyrgophyllum 1

anther basally spurred, versatile
infl with single large bract

peninsular Maiaysia, Borneo Camptandra 4

pseudostem common

labellum usu. not connate to filament

ovary trilocular; placentation axial, basal, or free columnar
anther crest wrapped around style

bracteole tubular with two keels
filament short

vewmam — Pjstichochlamys 4

low herbs
lvs asymmetric, often purple underside
fl bracts coriaceous, persistent, labellum with colored streaks

bracts distichous S Thailand to Singapore ScaphOChlamyS ~60

bereae

beroideae
ingi

infl with few to many bracts

flw single per bract MyXOChlamyS 2

ingi
z

I flw with several thin,
—_— Borneo translucent, marcescent bracts
absence of colored streaks on labellum
dormancy period capitate stigma with two dorsal knobs BorneOCOIa 8
common
Ivs plane of distichy acieglfas(;:iigt
parallel to rhizome ]
; uppermost flws open first =
rhizomes fleshy SE Asia, trop. S Himalaya, S China Boesenbergla ~80

seeds hairy

flw shoots appear before lvs
bracteole open to base, bifid; flw from base to apex

trop. Asia Kaempferia ~40

petiole with pulvinus
style exserted well beyond anther tip, elongated
anther crest wrapped round the style

trop. Asia (esp. Indo-China, Borneo) Zingiber ~200

acaulescent
lvs distichous
flw yellow-orange

meone  Cornukaempferia

flw yellow

peninsular Malaysia Kedhalia 1

anthers not versatile, crest short, not spurred

Thailand, peninsular Malaysia, Borneo Hanlffla 4

flw single per bract

central Vietnam Newmania 6

leaf sheath tubular
bract green, flw single per bract

Himalaya, S China, N Vietnam Roscoea 24

bracts red
flw single per bract

S Himalaya, S China, N Thailand Cautleya 2

K tubular
lateral staminodes absent

filament long, exserted from C, distally grooved; style filiform
China, Myanmar, Thailand PommereSChea 2

bracteole absent; anther basally spurred

often epiphytic
K tubular

Yunnan, Myanmar, Assam Rhynchanthus 4

labellum narrow, elongate
filament long, arched

india to Myanmar [ grsenianthus 4
cincinni several-flw
il red. Incerate :
arS and SE Asia HedyChlum ~100

herbs <150 cm
C tube 5-6 cm, filament 8-20 cm
fr siliqua-like, narrowly elongate

Yo Siamanthus 1

some epiphytic
flw single or in pairs
ovary 3-locular

Borneo Burbidgea 5

deae

'Riedelieae

N .
o some epiphytic
N — cincinni 1-3-flowered
ovary 1- or 3-locular = =
: east of Wallace's Line Riedelia 77
N . I |
arge plants
Q IcapsutlecI flw single on infl axis
— elongated, fr splits to base into 3 equal valves »
< opening to base Papua and Australia PleuranthOdlum 23
PLANT bracts minute
PHYLOGENY _ fr cylindrical, torulose, resembling siliques i
vienam, s China - Siliqguamomum 4
POSTERS
ON evergreen infl branched
lateral staminodes il II. bracteol labell I d
RESEARCHGATE reduced or none w small, bracteoles open, labellum clawe
hi fib fr thin-walled AI J A Il .
rhizome fibrous ST pinia Il inci. A. galanga, A. nigra

endotesta lignified

chiefly SE Asia,
China, Australia

anther fan-shaped, * 3-lobed or extended
fr usu. winged, angled, or grooved

NE India, SE Asia Amomum I inc. Elettariopsis

%
q, anther crest conspicuous, usu. 3-lobed
» — fr fleshy
—— C trop. Africa, Madagascar Aframomum ~60
Q- trichomes stellate
— anther crest —
fr * fleshy, dehiscent from base to apex; seeds with often orange aril =
i Mexico, Caribbean, S America, Africa ReneaIMIa ~80
Ivs plane of distichy
transverse to rhizome infl radical, capitate,
capsule erect on long leafless peduncle x = .
indehiscent, fleshy anther crest none Alplnla I (A. fax, A. abundiflora)
SW India, Sri Lanka
(evergreen rainforest) plant 2—-4 m
infl procumbent, paniculate o
petals white/yellowish with lilac veins Elettar'a I(E cardamomum)
labellum broadly spreading
and/or infl drooping AI inia VI
. . oy ooy (& . Java, peninsular Malaysia, S Thailand
Freie Universitét Berlin P
Ivs strongly aromatic
labellum tip entire; anther crest forked
fr smooth when dry g
Theodor C. H. Cole, Dipl. Biol. S China, N Thailand, N Laos, N Vietnam Lanxangla (Amomum Il) &
Dahlem Centre of Plant Sciences (DCPS) labellum erect, longer than petals,
Institute of Biol Bot entire to distinctly 3-lobed
nstitute or biology — botany anther crest semilunar, 3-lobed
Freie Universitit Berlin Sumatra, Borneo, Malaysia, S Vietham GGOStaChys 25
Altensteinstr. 6 _ _ large plants
D-14195 Berlin, Germany primary infl bract caducous

labellum narrow fleshy, adpressed to stamen o5
Sulawesi and east of Wallace’s Line Alp'nla III
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e subfamilies, tribes, genera with plesio-/apomorphic and non-/diagnostic traits
* hypothetical tree (largely in flux) based on currently available molecular phylogenetic data
« family of ~60 genera, ~1200 species

primary infl bract missing
cincinni short, flw 1-3

trop. Asia Alpinia 1V + Plagiostachys

* species humbers (in gray) are approximate anther crest short, * 3-lobed
* branch lengths deliberate, not expressing actual time scale fr smooth when dry o
 the characters listed do not necessarily apply to all members of a clade S Sarawak (Borneo) Eplamomum (Amomum VI) 6
Alpinia, Amomum, and Etlingera largely polyphyletic (revisions in progress) Carlsen MM et al. (2018) _
Caulokaempferia now included in Monolophus and Boesenbergia e B (%20(:18&) stilt roots
Boesenbergia including Haplochorema (6)?, Jirawongsea Hin Ol et al. (2017) Ind c e:\znlgate_d H t dt- I

> y ndonesia, Malaysia
Borneocola recently considered part of Scaphochlamys Kress Ve otal ((12909082)';‘_’07' Ay y ornstedtia
Curcuma incl. Smithatris, Stahlianthus, Laosanthus, Paracautleya, Hitchenia Kubitzki K (ed) FGVP, IV
Elettariopsis nested in Amomum | Ngamriabsakul C et al. (2004)

. o . Poulsen AD et al. (2018)
Globba including Mantisia Sam YY et al. (2016
(2016) . . A .

Nanochilus, Stadiochilus, Parakaempferia: position uncertain! S AR Sumatra, Vietnam, SE China momum IX + Hornstedtia Il
Vanoverberghia, Leptosolena, Paramomum likely nested in Alpinia e | — —
Thanks to the ZPP team members: Lin Bai, Monica Carlsen, Fernanda Antunes Carvalho, arge invo gct';.leb% f?ltseéldettl)nhberﬁﬁ:ﬁ
Martin Dancéak, Azza H. El Hadidy, Vladimir N. Godin, Rim S. Hamdy, Ngoc-Sam Ly, Lubos Majesky, sinale filament. staminal tube -
Pavol Martonfi, Sofi Mursidawati, Bo-Mi Nam, Phetlasy Souladeth, Keooudone Souvannakhoummane, Atsuko Takano, Pramote Triboun SEgAsia, Himaiayas to N AUS Etl’ngera + Hornstedtia ”

Pacific Ocean, . =
incl. Philippines, Oceania, Australia Alplnla v (A. eubractea clade)

plants cormose; monoecious; laticifers +; lvs spiral, petiole short, buds not axillary (leaf-opposed)

infl bracts deciduous, cincinni at right angles to the main axis, floral bracts/bracteoles — 8 . . .
median inner T £ reduced, cucullate, free ¥ infl congested (contracted infl axis)
T sepainectary wbyrminne = [VjUIS@CEAE bilobed ligules
Africa, Himalayas to SE Asia, Philippines, NAUS & flw sessile. anther crest none .
’ Hippi Adelm 9
large herbs; Ivs two-ranked; infl with large (often colored) bracts Ph|||pp|nes e er'a
flw with petal-like tepals
fr drupaceous borne on stout, elongated pedicel S m flw single per bract; bracteoles tubular
single hard stone per loculus & H
trop. America (most), Sulawesi to Pacific +— filament alwtahys free {rom t_rlie Iat;lellburg
anther crest semilunar/iobe M O t
roots not medullated, scattered wide vessels; vessels also in stem J fr echinate/prickly or smooth when dry eistera (Amomum VI”) 40
Ivs two-ranked, petiole long; infl with tough, green bracts
flw with connate lateral abaxial petals |
fr capsules woody; seeds with conspicuous, fimbriate arils chieflv mainland SE Asia anther crest eared, tr_iree small lobes
trop. S America, ES Africa, Madagascar y (side lobes usu. point upwards and
monopodial mid lobe positioned behind stigma) "
T differentiated i i i W I'fb
il o e fiw median sepal adaxial fr echinate or finely ribbed when dry u alnia (Amomum V”) 26
often giant herbs median petal a large abaxial labellum t?
no aerial stem except lateral petals small = ]
_ when flowering S China to Borneo anther crest extended, with lobules
leaf W|til:‘ f'?f;ghecﬁgg gg;gaei — - — — fr ribbed or grooved when dry
arge herbs; mucilage canals in stem; petiole sho
secondary pollen presentation; stigma on one edge of style Borneo, Sumatra, W Java Sun damom um 1 4
anthers long fr warty/spiny capsule o
stigma large NG &
. seeds arillate, ° anther crest horned
with germination valves f th when d
8 fam., 92 genera, ~2200 spp. vessels in stem pantropical rainforest “jungle weeds” (not AUS); robust herbs ] - r S!TIOOI V'\\I,I eln ry
flw asymmetric petiole pulvinate at upper end > lvs heliotropic/nyctinastic orneo, peninsuiar ivialaysia C
flws in mirror image pairs; C, A, and style all basally fused 8 ’ y Onamom um 1 0
stgma not notaby [ . staminodium cueulatun and staminodum callosum
expanded ye &b ; v PO en P G anther crest short/entire or extended
el nonaromatic staminodes cfonnate t% filament
P fully bicyclic, inner whorl connate stems often spirally contorted r grooved, rugose G h o
lvs 1-ranked, sheaths closed 2 Sumatra, Borneo, Philippines eocnaris 6
A 1 (median member of inner whorl) labellum of five fused staminodes
sl . antropical & ]
2 A of both whorls staminodial, * petal-like P cincinni anther crest serrate. lobed
H
perennial herbs aromatic; Ivs 2ranked, sheaths open 2 flw « per bract staminodes absent
rhizomatous u WO Tu I < i i
lateral staminodes of outer whorl petaloid 5 = L fr smOOth’ when dry globose, or glllpsmd Sulettaria 1 5
A1, style running filament mostly short; anther crest = I n g I e ra ceae w MaIeS|a, SulaweS|, Seram
Betveenihalveston (sub)tropical, esp. SE Asia-Malesia ©
large anther ! y,
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