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Introduction
Oxalis (~230 species) in the Greater Cape Floristic Region (GCFR), South
Africa — a hotspot of plant diversity. In the recent decades the collaboration
of South African and European botanists have increased our knowledge about
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distribution, morphology, cytogenetics, ecology and taxonomy of Oxalis, making floras, the GCFR appears to have low levels of polyploidisation.

it an ideal model for the application of modern sequencing methods that could
provide improved phylogenies to study trait evolution. Moreover, unlike other
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Branching point, alternate on the peduncle
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Inflorescence types Number of bracts

Multiple flowers per inflorescence, or if single-flowered, <& More than two

Genome sizes

the individuals/populations of same species with multiple flowers Two
® Species always single-flowered v Zero
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O. hirta S464

O. hirta S445

O. hirta S448

O. hirta S455

O. hirta S61

O. hirta var. tubiflora S341
O. hirta S74

O. hirta S75

O. hirta S439

O. hirta S76

O. hirta S127

O. hirta S77

O. hirta S429

O. hirta var. tubiflora S329
O. hirta var. tubiflora S327
O. hirta S178

O. hirta S179

nella S339
nella S344
nella S456
nella S280
nella S279
nella S192
nella S278
nella S433
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O. noctiflora S73
O. noctiflora S309

O. aridicola S142

X - 5 O. sp. S334
O. sp. S333

O. oreophila S353

O. oreophila S340

O. oreophila S140

O. ciliaris S347

O. xantha S458
O. xantha S354
O. xantha S282
O. xantha S369
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O. levis 5298

O. stictocheila S136
O. versicolor S416

O. argyrophylla S392
O. argyrophylla S198
O. cf. polyphylla S268
O. polyphylla S267

O. amblyodonta S195
O. amblyodonta S130
O. falcatula S352

Glabra
clade

O. tenuifolia S108
droseroides S211
O. versicolor S265
roseroides S449
. polyphylla S266
. polyphylla S269
O. polyphylla S444
O. polyphylla S187
O. meisneri S116
O. meisneri S1
O. cf. polyphylla S442
O. goniorrhiza S237 ®o
O. goniorrhiza S111
. recticaulis S275
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O. hirta, 2n=10
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O. gifbergensis S234
O. gifbergensis S141
O. tenuis S99
O. tenuis S403
O. amblyosepala S410
O. amblyosepala S169
O. phloxidiflora S373
O. phloxidiflora S261
O. tenuipes S422

O. tenuipes S389 P
O. tenuipes S150
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v O. fibrosa S346 A
Sa g’tta ta e X —_— 4 O. nidulans S89 °
O. microdonta S336
O. eckloniana S23 o & ° ¢ °
O. saltusbelli S92

Tomentosa clade

O. carolina S103
O. oligophylla S41
O. hygrophila S338
O. capillacea S203
O. capillacea S208

South

i O. confertifolia $113
Afrl C a n O. camelopardalis S117
O. confertifolia S168 P o
O. heidelbergensis S291
C I a d e O. capillacea S204 o®p o0 %o

O. capillacea S443
O. capillacea S206
O. capillacea S205
O. capillacea S207

Pardales clade

melanograpta S325
melanograpta S254
grammophylla S240
grammophylla S310
grammophylla S160

O. lineolata S290

Mizenberg, Cape Peninsula

O. marlothii 5253
O. marlothii S161
O. heterophylla S21
O. strigosa S289

O. smithiana S191 ° ]
O. imbricata S287
O. cf. imbricata S245
O. imbricata S246
O. imbricata S243
O. cf. imbricata S244
O. imbricata S180

O. bifurca S200

— 7 O. bifurca S155

X - O. lanata S70
O. commutata S63 ® e,

O. commutata S297
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Oxalis is a notable exception, and the frequency of polyploidisation
in Oxalis and its relationship to diversification is a major focus of

our current study.
y Materials and Methods

For generating the phylogeny, we used > 1,100
orthologous nuclear genes (> 1.1 Mb) for Hyb-
Seq (probes generated using the Sondovac

& pipeline; Schmickl et al. 2016). The ASTRAL

| species tree (426 accessions shown) was
obtained using HybPhyloMaker (Fér &
Schmickl 2018). The genome sizes (> 2,200
accessions) was obtained with DAPI flow
cytometry. Mitotic chromosomes were
counted from 140 accessions.

Results and Discussion
The Oxalis species tree is well-resolved, robust
and consistent across methods. Most species
are monophyletic, some appear to be
polyphyletic. We also found several new
species. Nearly every well-sampled species
has multiple ploidy levels (from diploids to
¥ dodecaploids), with the number of ploidy levels
| rising linearly with the number of measured
<. accessions (see plot below). Higher polyploids
~ - seem to arise within particular species and very
few species/clades are exclusively polyploid,
suggesting that polyploidy is not playing a
strong role in diversification dynamics (possible
evolutionary dead ends?). We have not detected
any allopolyploids or hybrids, although there is
possible evidence for chloroplast capture. We
found two major karyotypes, x=7 and x=5. Rare
karyotypes (x=4, x=6) were also observed.
Inflorescence types appear to be useful,
whereas characters that are currently
considered taxonomically important,
like the number and position of peduncular
bracts, have actually evolved multiple times
and showed a substantial degree of homoplasy.
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The number of
detected ploidies
correlates strongly
with number of
samples measured
by FCM. Each point
IS one species
(some species
overlap).
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O. crispula S144 )
O. ambigua S125 @ affe ®% SdPe
O. melanosticta S132 v 4

O. ambigua S401

. adenodes S357
. adenodes S154
. adenodes S307
. virginea S86 ® o0 ®
. crocea S167
rocea S220 ©
rocea S414
iscosa S398 [ o oo
. viscosa S128
O. clavifolia $164 ° ot ©

O. campylorrhiza S413

O. furcillata $425 L)
0. canaliculata var. trifoliolata S316
Ol canaliculata var. canaliculata S313
O. canaliculata S304
O. namaquana S257
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O. namaquana S256
O. nama quana S359
0. disticha S12 )
O. uliginosa S396 LX)
O. uliginosa S391
O. aurea S104 e o
O. ericifolia S93

O. adspersa S296
O. deserticola S295
O. suavis S349
O. argillacea S292
O. stenoptera var. undulata S355
O. louisae S18 -
O. flaviuscula S101 ®
O. magnifolia var. reduplicata S318
O. magnifolia var. magnifolia S311
O. magnifolia S94 o o &
O. inconspicua S181 ® o8® o

— O. inconspicua S402
X — O. dreyerae S314
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O. flava S126 R " R
O. flava S230
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O. flava var. fabifolia S14
O. flava S229
O. flava var. unifoliolata S293
O. pulvinata S308
O. filifoliolata S148 ®
O. monophylla S139
D. monophylla var. rotundifolia S306
O. monophylla var. minor S366
®&. monophylla var. stenophylla S361
O. cathara S360
O. cathara S210
O. oculifera S365
O. dregei S397
O. comosa 5215
O. hirsuta S177
O. anomala S9
O. anomala S196
O. caprina S209
caprina S134 ° o0 ° Ex
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dichotoma S407
dichotoma S335
dichotoma S146
O. stellata S110
O. stellata S115

O.
O.
O.

O. davyana S321
O. bowiei S119

. tragopoda S156
O. livida S138

o

50 |-
Stellata clade
A
0 200 400 600 800 1000
Relative fluorescence

Livida clade

..I
'i’
0®

. lateriflora S135
O. dentata S351
pes-caprae S11 BOEL L IO C) £
es-caprae S326

O.
O.

aprae S438

T TT

| T T T T T T I 1
1 2 5 10 20 50 100 200 500
no of samples

Upcoming work
We are continuously adding more and more data (FCM,
Hyb-Seq, chromosome counts, traits, etc.). We are
oreparing our dataset for analysis in chromEvol and
nisse R package to formally test chromosome and
genome size evolution (see talk by R. Schmickl).
Surprisingly, Hyb-Seq provides sufficient resolution for
phylogeographic studies (strong geographic pattern
observed in O.incarnata /0. hirta and its relatives).
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