Uk

UNIVERSITY of

FLORIDA

Relationship Between Polyploidy and Range Size in Malpighiales

Ethan Stolen, Douglas Soltis, Pamela Soltis, Johanna Jantzen
University of Florida and the Florida Museum of Natural History u

Background

The order Malpighiales contains one of the largest collection of angiosperms, comprising almost 16,000 species. Many well-known families exist within Florida, including Passifloraceae, the passionflower
family, Rhizophoraceae, the mangrove family, and Salicaceae, the willow family. Considering the distribution of species within Malpighiales throughout Florida and the southeastern United States, | chose to
focus my study on a phylogenetic analysis of this order. Polyploidy describes an organism that has greater than two homologous sets of chromosomes. Although the exact role of polyploidy in the evolution of
species is still being investigated, there exists evidence that polyploidy was a significant factor in the evolution of plant species, especially angiosperms. My research attempts to determine the correlation

between polyploidy and geographical distribution of Malpighiales within Florida.

Hypothesis

The group of species within the order
Malpighiales that has descended from a
species that has undergone whole genome
duplication will exist in more diverse
niches, indicated by a more widespread
distribution, due to an increased likelihood
of adaptation to environmental changes.

Figure 1: Plot of
species occurrence
records of
Malpighiales in
Florida

Methods

In an effort to resolve plant phylogeny of
Malpighiales within Florida, | downloaded
genetic sequences for two barcoding loci,
rbcL and matK, from GenBank. | aligned
the sequences using MAFFT, and, using
RAXML software, created a maximum-
likelihood phylogenetic tree Malpighiales. |
then obtained species occurrence records
from the Global Biodiversity Information
Facility and plotted the data in QGIS to
obtain range measurements. | compared
this with data collected from the
Chromosome Counts Database,
determining if a species was polyploid
based on the median chromosome
number. | predicted that there would be a
positive correlation between median
chromosome number and range size.
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Figure 2: Tree figure
generated for the

order Malpighiales

@ Acalypha chamaedrifolia

= Acalypha ostryifolia

B Ricinus communis

= Mallotus- japonicus
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B Tragia saxicola

2 Tragia urticifolia-
f“ Ditaxis argothamnoides

G2 B Caperonia palustis

2 Euphorbia spathulata

® Fuphorbia commutata

® Euphorbia maculata

® Fuphorbia serpens

2 Euphorbia humistrata

8 Euphorbia deltoidea

2 Fuphorbia deltoidea subsp. pinetorum

® Fuphorbia prostrata

8 Fuphorbia polygonifolia

8 Fuphorbia blodgettii
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'8 Fuphorbia lasiocarpa
8 Chamaesyce hirta

2 Fuphorbia porteriana
@ Euphorbia garberi

8 Fyphorbia conferta

8 Fyphorbia serplifolia
2 Fyphorbia marginata
® Euphorbia dentata

2 Fuphorbia cumulicola

® Fuphorbia nutans

® Euphorbia hyssopifolia
=B Fyphorbia- hypericifalia
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B8 Fuphorbia cyathophora
2 Fuphorbia pinetomim
8 Fuphorbia heterophylla
B Fuphorbia graminea
2 Fuphorbia polyphylla
B Fuphorbia exserta
B Fuphorbia tirucalli
2 Pedilanthus tithymaloides
8 Euphorbia milii
2 Euphorbia telephioides
8 Fuphorbia floridana
2 Triadica sebifera
B Ditrysinia fruticosa
B hMicrostachys corniculata
18 Gymnanthes lucida
8 Hippomane mancinella
B Sapium glandulosum
B Stillingia syhvatica
B Stillingia aguatica
B Hura crepitans
= latropha multifida
B Jatropha integerrima
B Jatropha curcas
B Jatropha gossypiifolia
B Croton discolor
B Croton linearis
= Croton glandulosus
= Croton capitatus
B Croton punctatus
B Croton texensis
2@ Croton argyranthemus
8 Croton michauii
B Astraea lobata
B Vernicia fordii
B Codiaeum variegatum
8 Algurites moluccanus
8 Cnidoscolus aconitifolius
2 Manihot grahamii
B Manihot esculenta
8 Cnidoscolus stimulosus
® Hypearicum punctatum
B Hypericum mutilum
B Hypericum canadense
B Hypearicum setosum
B Hypericum gentianoides
B Hypericum cumulicola
® Hypericum fasciculatum
[————8 Hypericum chapmanii
® Hypericum brachyphyllum
= Hypericum galicides
34 e Hypearicum lissophloeus
B Hypericum prolificunm
B Hypericum frondosum
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| Hhypearicum myrtifolium

B Hypericum hypericoides
[——8 Hypericum crux-andreae
= Hypericum cistifalium
® Hypericum microsepalum
® Hypericum tetrapetalum
2 Triadenum- virginicum
8 Hypericum walted
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8 Clusiarosea
;' Calophylum imophyllum
100 B Calophwilum antillanum

® Bischofia- javanica

B Savia bahamensis

a2 Phyllanthus liebmannianus

® Flueggea virosa

anthus caroliniensis subsp. saxicola
anthus amarus

thus pentaphyllus
anthus abnormis
anthus tenellus
anthus fluitans
anthus urnaria
anthus acidus
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= \fiola tricolor

= fiola bicolor

2 Viola cucullata

2 iola primulifalia
Bfiola lanceolata
B \Viola palmata

B fiola sororia

= fiola labradorica
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= Viola walteri

8 Hybhanthus concolor
:ﬂ COchna serrulata

100 B Ochna atropurpurea

B Passiflora lutea

B Passiflora sexflora

B Passiflora biflora

o Passiflora multiflora

B Passiflora suberosa

® Passiflora vitifolia

® Passiflora incarnata

® Passiflora edulis

= Passiflora foetida

18 Byrsonima lucida

® Galphimia gracilis

B Heteropternys brachiata

B Stigmaphyllon sagrasanum

B Malpighia emarginata-

B Malpighia coccigera

B Hiptage benghalensis

2 Casearia nitida

= Oncoba spinosa

® Flacourtia indica

B xylosma congesta

B ¥ylosma- buxifolium-

78 Salix babwonica

B Salix floridana

B Salix humilis
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B Sali nigra—

8 Salix caroliniana

B Populus deltoides
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B Populus alba
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:" Rhizophora mangle
100 B Bruguiera gymnorhiza
B Drypetes lateriflora

B Drypetes diversifolia
B Acalypha wilkesiana
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:zﬂ Acalypha rhomboidea
a5 8 Acalypha gradilens

8 Acalypha alopecuroidea

Results

After gathering chromosome count data and analyzing the range size of each
species within Florida, | calculated the correlation coefficient between the range
size and polyploidy, which was -0.14. Based on the analysis, the correlation
between range size and polyploidy is not significant. The figure below indicates
the mean range size for species that are diploid and species that are polyploid. The
results suggest that diploid species within Malpighiales have a greater mean range
size than polyploid species.

Figure 3: Analysis of
Range Size v. Polyploidy correlation between
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Conclusion

After gathering chromosome count data and analyzing the range size of each
species within Florida, | did not find a significant positive correlation as predicted,
but a statistically nonsignificant negative correlation between the median
chromosome number and range size. In continuing the research, | will investigate
models using the median chromosome number as a categorical variable, as well as
studying the negative correlation between range size and polyploidy in
Malpighiales.
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