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Abstract

The genus Cuscuta L. (Convolvulaceae) are holoparasitic plants with cosmopolitan distributions, and they are usually
difficult to identify. Based on several new field collections, we present three new floristic records from this genus
in Central-West Brazil. Cuscuta platyloba Progel and Cuscuta partita Choisy are cited for the first time from Mato
Grosso do Sul state, while Cuscuta xanthochortos var. carinata Mart., which was previously only known from south-
ern Brazil, is also shown to be present in the Central-West region of the country. An identification key of Cuscuta
species from Mato Grosso do Sul is also provided.
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Introduction

Cuscuta L. is a genus of herbaceous holoparasites with
approximately 217 species, which are found on every con-
tinent, except Antarctica (POWO 2020; Yuncker 1932;
Stefanovic et al. 2007; Costea et al. 2015), and are popu-
larly known in English as dodders (McRitchie 1990). In
Brazil, 26 species are known to occur in all biomes and
kinds of vegetation (Simdo-Bianchini and Ferreira 2015;
Flora do Brasil 2020). However, no concerted floristic
or taxonomic studies have been conducted after Progel
(1871) and Yuncker (1932). Furthermore, one new species
of Cuscuta was recently described from Rio Grande do
Sul (Ferreira et al. 2014).

Some botanists have supported this genus as a sep-
arate family, Cuscutaceae, because of its morphologi-
cal reductions related to parasitism (Du Mortier 1829;
Progel 1869; Roberty 1952; Dahlgren 1980; Cronquist
1988; Takhtajan 1997; Austin 1998). However, Cuscuta
is currently included in the family Convolvulaceae based
on molecular phylogenetic studies that have shown the
genus is nested within the morning glories family (Stefa-
novic et al. 2002; Stefanovic and Olmstead 2004). Also,
Cuscuta has strong affinities with Convolvulaceae based
on their flowers (Wright et al. 2011, 2012), fruits (Ho and
Costea 2018), and seeds (Olszewski et al. 2020).
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Yuncker (1932) conducted a worldwide taxonomic
revision of Cuscuta, providing an infrageneric classi-
fication as well as descriptions and illustrations for all
the species. Based on gynoecium morphology, Yuncker
(1932) recognized three subgenera: Monogyna, Cuscuta,
and Grammica. More recently, molecular, morphologi-
cal, and biogeographic studies (Stefanovic et al. 2007;
Garcia et al. 2014; Costea et al. 2015) confirmed three
of the subgenera (Monogynella, Cuscuta and Grammica)
and added a fourth subgenus, Pachystigma to the infra-
generic classification of Cuscuta.

Species of Cuscuta are often considered generalists,
as they can parasitize different plant species from dif-
ferent families, including Convolvulaceae, and they can
attach to more than one host simultaneously (Parker and
Riches 1993; Costea and Tardif 2006; Meulebrouck et
al. 2010; Kaiser et al. 2015). However, more recently,
degrees of host specificity ranging from specialist to
generalist have been reported in Cuscuta (Garcia et al.
2018; Costea et al. 2020). A relatively small number of
species (ca 15) are invasive/noxious weeds that can be
extremely destructive in numerous crops due to the lack
of efficient herbicides to control them and since their
seeds remain viable in the soil for several years (Costea
and Tardif 2006).

All Cuscuta species are morphologically adapted
for parasitism and have stems that generally vary from
red to yellow because of the absence of chlorophyll. The
leaves are represented by tiny scales and the plant has
reduced ephemeral roots (Behdanvari et al. 2015), with
specialized structures called haustoria to absorb water
and nutrients from hosts (Westwood et al. 2010; Furu-
hashi et al. 2011; Kim and Westwood 2015).

After seed germination, Cuscuta seedlings attach to
a host since they can only survive for a short period on
their own (Furuhashi et al. 2011). The green color during
the seedling stage is due to the presence of chlorophyll,
and indicates low photosynthetic activity, and low affin-
ity towards CO, (Hibberd and Dieter Jeschke 2001). In
addition, studies have also reported ephemeral and true
roots from Cuscuta seedlings, which may exhibit arbus-
cular mycorrhizal fungi (Behdarvandi et al. 2015).

Despite Cuscuta species being more frequently
reported for their negative impacts on many crops, the
genus has also been suggested as a model to study plant—
plant interactions (Hettenhausen et al. 2017). Further-
more, dodders present medicinal applications, mainly
in traditional Chinese medicine (Ahmad et al. 2017). In
popular medicine, dodders are used to treat sexual impo-
tence, prevent senescence, and regulate the immune and
endocrine systems (Donnapee et al. 2014). At least 24
species have had their secondary metabolites described
in the literature (Ahmad et al. 2017; Flores-Sanchez and
Garza-Ortiz, 2019). These constituents have been asso-
ciated with several pharmacological activities described
from various extracts, including hepatoprotective, anti-
osteoporotic, antioxidant, antimicrobial, anti-aging, anti-
proliferative, antidiabetic, renoprotective, and effects on
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the reproductive system (Donnapee et al. 2014; Ahmad et
al. 2017; Flores-Sanchez and Garza-Ortiz 2019). In addi-
tion, the majority of Cuscuta species are numerous and
act as keystone organisms in their natural ecosystems,
and therefore require conservation measures as some are
presumed extinct (Press and Phoenix 2005; Costea and
Stefanovic 2009).

Field explorations in relation to pharmaceutical stud-
ies of plant biodiversity in Mato Grosso do Sul have
revealed some new records of Cuscuta species in Cen-
tral-West Brazil. The aim of this article is to report these
new floristic findings and increase information about the
flora from Mato Grosso do Sul.

Methods

Cuscuta species were collected in three localities in
Mato Grosso do Sul, Brazil, and used to perform phar-
maceutical studies of secondary metabolites profile in
our research laboratory.

The plant materials were identified in the Laboratoério
de Botanica at Universidade Federal de Mato Grosso do
Sul (UFMS), Jardim Botanico de Porto Alegre, Instituto
de Botanica of Nucleo de Pesquisa Curadoria do Herba-
rio and Laboratorio de Sistematica Integrativa of Univer-
sidade Federal Rural de Pernambuco. A Leica EZ4 HD
stereomicroscope and literature (Yuncker 1923, 1932;
Flora do Brasil 2020) were used to identify material.
Herbarium specimens were deposited at the Herbarium
CGMS of Universidade Federal de Mato Grosso do Sul
and duplicates were sent to the Herbarium Alarich R.H.
Schultz (HAS) of Museu de Ciéncias Naturais (MCN)
of Secretaria do Meio Ambiente e Infraestrutura do Rio
Grande do Sul (acronyms according to Thiers (2020).

Results

The new records reported here expand the distribution
of three Cuscuta species in Brazil: Cuscuta platyloba,
Cuscuta partita, and Cuscuta xanthochortos var. cari-
nata. Figure 1 presents the geographical distributions of
these species in Brazil and highlights the new records
from Mato Grosso do Sul. These species are native to
Brazil but are reported here for the first time from Mato
Grosso do Sul.

Cuscuta partita Choisy
Figure 2

New records. BRAZIL ¢ 1 specimen; Mato Grosso do
Sul, Aquidauana, Piraputanga, Furnas dos Baianos, on
the top of the hill; 20°27'12"S, 055°33°22»W, 362 m a.s.l.;
21 May 2018; fl. fr.; C. M. Costa leg. (CGMS 75473)
1 specimen; same locality; 10 Dec. 2018; fl. fr.; C. M.
Costa leg. (CGMS 75480, HAS 94417).

Identification. Flowers ca 2-3 mm long, reddish at an-
thesis; calyx as long as the corolla tube, lobes ovate to
lanceolate, acute to acuminate at apex, not overlapping;
corolla urceolate, lobes triangular, acute or acuminate at
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Figure 1. Geographical distribution map of Cuscuta species (C. platyloba, C. xanthochortos, and C. partita) in Brazil. The new occurrence

points are indicated within the dashed quadrate.

apex; infrastaminal scales shorter than the corolla tube,
fringed with moderate processes; capsule circumscissile.

Geographic distribution. Cuscuta partita occurs in the
West Indies, Venezuela, Colombia, Bolivia, and Brazil
(Yuncker 1932). In Brazil, this species is known from
the North (Acre), Central-West (Goids and Mato Grosso),
Northeast (Bahia, Maranhdo, Pernambuco, Piaui and
Sergipe), and Southeast (Minas Gerais) regions. The spe-
cies is found in semi-arid regions all year, especially in
the summer months in the southern hemisphere.

Additional data. Cuscuta partita was observed para-
sitizing on plants from different families, such as Evol-
vulus elegans Moric. (Convolvulaceae) (CGMS 75470),
Chamaecrista nictitans (L.) Moench (Fabaceae) (CGMS
75471), Stylosanthes acuminata M.B.Ferreira & Sousa
Costa (Fabaceae) (CGMS 75472) and Calea rupicola
Chodat (Asteraceae) (CGMS 75466).

Cuscuta platyloba Progel

Figure 2

New records. BRAZIL ¢ | specimen; Mato Grosso do
Sul, Campo Grande, Itatiaia Lake; 20°28'56"S, 054°34'
31"W, 617 m a.s.l; 5 Nov. 2018; fl. fr.; C. M. Costa leg.
(CGMS 75475) < 1 specimen; same locality; 3 Jul. 2018;
fl. fr.; C. M. Costa leg. (HAS 94419).

Identification. Flowers ca 2—4 mm long, white to cream;
calyx as long as the corolla tube, lobes ovate to oblong,
obtuse at apex, not overlapping; corolla campanulate,
lobes ovate to oblong, obtuse at apex; infrastaminal

scales shorter than the corolla tube, fringed with me-
dium processes; capsule not circumscissile.

Geographic distribution. Cuscuta platyloba is distrib-
uted in Argentina, Uruguay, and Brazil (Mulgura 1979).
In Brazil, it is found in the North (Pard), Central-West
(Goias and Mato Grosso), Southeast (Minas Gerais,
Rio de Janeiro, and Sao Paulo) and South (Parana, Rio
Grande do Sul and Santa Catarina) regions.

Additional data. Cuscuta platyloba was observed par-
asitizing on two species at the same location. These
were identified as Machaerium acutifolium Vog. (CGMS
75477) and Duranta repens L. (CGMS 75478).

Cuscuta xanthochortos var. carinata (Yunck.) Yunck.
Figure 2

New records. BRAZIL ¢ 1 specimen; Mato Grosso do Sul,
Campo Grande, Afonso Pena Avenue, 20°27'46"S, 054°
36'36"W, 560 m a.s.l.; 19 Dec. 2018; fl. fr.; C.M. Costa
leg. (CGMS 75475) « 1 specimen; same locality; 18 Dec.
2017; fl. fr.; C. M. Costa leg. (HAS 94418).

Identification. Flowers ca 3—4.5 mm long, white to
cream; calyx as long as the corolla tube, lobes ovate,
acute or obtuse at apex, carinate, overlapping; corolla
campanulate, sometimes papillate, lobes ovate, ob-
tuse at apex, carinate; infrastaminal scales shorter than
the corolla tube, fringed with short processes; capsule
circumscissile.

Geographic distribution. Cuscuta xanthochortos var.
carinata occurs in Paraguay, Argentina, (Yuncker 1932)
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Figure 2. A. Cuscuta partita. B. Cuscuta platyloba. C. Cuscuta xanthochortos var. carinata.

and the Brazilian state of Santa Catarina (Flora do Bra-
sil 2020).

Additional data. Cuscuta xanthochortos var. carinata
was found in an urban garden, parasitizing on Ixora coc-
cinea L. (Rubiaceae) (CGMS 75474).

Ecology of species. We collected the specimens of C.
partita from rocky Cerrado at ca 370 m altitude in Fur-
nas dos Baianos, which is part of the district of Pirapu-
tanga and belongs to the city Aquidauana (Mato Grosso
do Sul, Brazil). Aquidauana city is located in a transi-
tion area between the plateau and Pantanal plain, and
includes different types of vegetation such as forests,
savanna, grassland, flooding areas, and rocky Cerrado.
The vegetation in Furnas dos Baianos is characterized by
rocky outcrops mainly composed of herbs and shrubs of-
ten smaller than 4 m high (Ribeiro and Walter 2008). The
plants distributed in these areas are exposed to high so-
lar incidence. The climate is characterized by a marked
seasonality with a dry season (May to September) and a
rainy season (October to April), being classified as Aw
type, according to Koppen classification (Alvares et al.
2013). The average annual temperature is about 24.2
°C, but temperatures of 37 °C are often recorded during
summer (rainy season). Precipitation reaches about 1400
mm per year (Climate-Data 2020).

C. platyloba and C. xanthochortos were found par-
asitizing ornamental plants and collected in the down-
town of Campo Grande city, which is located near the
borders of Paraguay and Bolivia, and is classified as Aw
type according to Kdppen classification (Alvares et al.
2013).

Discussion

Although Mato Grosso do Sul is among the Brazilian
states with the fewest collected samples of plants (Shep-
herd 2003; Alves et al. 2018), and in the past few years,
numerous projects and initiatives have been imple-
mented to increase the collection effort in the state (Fari-
naccio et al. 2018). The lack of knowledge about several

botanical groups in Mato Grosso do Sul is connected to
the historical deficit of taxonomists working in the state.
Very few botanists have been responsible for most floris-
tic collections (Alves et al. 2018; Sartori and Pott 2018,
Gasper et al. 2020).

As only C. racemosa had previously been reported
from Mato Grosso do Sul, our new records increase the
number of Cuscuta species to four in the state. These
results show the importance of funding collections and
botanical identifications to understand the true biodiver-
sity of a region.

Parasitism by C. partita has been reported in Caat-
inga plant communities, where it has drastically affected
the development of vegetative and reproductive struc-
tures in Zornia diphylla (L.) Pers. (Fabaceae) (Cruz Neto
et al. 2017). Our field research revealed four additional
hosts. Cuscuta partita was found parasitizing native
vegetation in islands of vegetation at the top of Furna dos
Baianos, a hill. We found that this species can change
the growth and reproductive output of its hosts and, thus,
modulate host frequency and abundance in plant com-
munities. This is consistent with the keystone role that
has been reported for other Cuscuta species (Jeschke et
al. 1997; Press and Phoenix 2005; Costea and Stefanovic
2009; Zhao et al. 2018).

Cuscuta xanthochortos occurs mainly in regions
having a subtropical climate, and the new record of this
species in the tropical Central-Western region of Brazil
(which has a tropical climate) was found in an urban gar-
den, where the species was likely introduced (Olszewski
et al. 2020). The new record of C. platyloba suggests that
this species probably occurs throughout the Brazilian
territory; however, as with other Cuscuta species, there
has been underreporting of occurrences. Compared to
the other species that we report here, it is the only one in
which the chemical profile has already been described
(Béumel et al. 1991; Loffler et al. 1995).

Although none of the three species have previously
been reported as agricultural pests, their ability to par-
asitize hosts of different families, e.g. Fabaceae in the
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Cerrado biome, should be carefully studied. This region
is widely known for its extensive soybean (Fabaceae)
crops (Marris 2005), and future economic problems may
emerge in relation to dodder parasitism, as it is well
known that Cuscuta infestation can severely affect crop
yields worldwide (Lanini and Kogan 2005; Costea and
Tardif 20006).

These new records expand the known distributions
of three species of Cuscuta subg. Grammica in Brazil
and South America. The new findings also suggest that
Cuscuta has been undercollected and underreported in
Brazil as elsewhere (e.g. Costea et al. 2015), which rein-
force the need for more field studies, more collections,
and accurate identification of specimens by specialists.

Identification key for the species of Cuscuta from
Mato Grosso do Sul state, Brazil
1. Capsule circumscissile

2. Flowers white to cream; calyx lobes ovate, acute or

obtuse, carinate................ccuo...... C. xanthochortos
2'. Flowers reddish; calyx lobes triangular, acute or
acuminate, not carinate ..............ceeveeeee. C. partita

1. Capsule not circumscissile
3. Flowers slightly papillate, calyx /2—7% as long as the

corolla tube ......ccecevveireiniiiiiee, C. racemosa

3. Flowers not papillate; calyx as long as the corolla

TUDEC o C. platyloba
Acknowledgements

We received financial support from FUNDECT (Fun-
dacdo de Apoio ao Desenvolvimento do Ensino, Cién-
cia e Tecnologia do Estado de Mato Grosso do Sul),
CAPES (Coordenagdo de Aperfeicoamento de Pessoal
de Nivel Superior), CNPq (Conselho Nacional de Desen-
volvimento Cientifico e Tecnoldgico, process number
309054/2016-8) and INAU (Instituto Nacional de areas
umidas). We thank the editor and anonymous review-
ers for help in making significant improvements to this
article.

Authors’ Contributions

CMC, AGB, DBS, and FMA collected the specimens;
FAM, PPAF, SSS, and SCN, identified the specimens;
CMC, AGB, and FMA revised herbarium collections;
CMC, AGB, SSS, DBS, and FMA wrote the manuscript;
all authors revised the text.

References

Ahmad A, Tandon S, Xuan TD, Nooreen Z (2017) A Review on Phyto-
constituents and Biological activities of Cuscuta species. Biomedi-
cine & Pharmacotherapy 92: 772-795. https://doi.org/10.1016/j.bio
pha.2017.05.124

Alvares CA, Stape JL, Sentelhas PC, Gongalves JLM, Sparovek G
(2013) Koppen’s climate classification map for Brazil. Meteorolo-
gische Zeitschrift 22: 711-728. https://doi.org/10.1127/0941-2948/
2013/0507

1729

Alves FM, Lehn CR, Damasceno-Junior GA, Sartori ALB, Pott A,
Pott VI, Bortolotto IM, Ishii IH, Salis SMDU, Bueno ML, Scia-
marelli A (2018) Colegdes botanicas do estado de Mato Grosso do
Sul: situag@o atual e perspectivas. ITheringia, Série Botanica 73:
93100. https://doi.org/10.21826/2446-8231201873s93

Austin DF (1998) Parallel and convergent evolution in the Convol-
vulaceae. In: Mathews P, Sivadasan M (Eds) Diversity and tax-
onomy of tropical flowering plants. Mentor Books, Calicut, In-
dia, 201-234.

Baillon H (1891) Convolvulacées. In Histoire des plantes 305-331. Li-
brairie Hachette et Cie, Paris, France.Baumel, P, Lurz-Gresser, G,
Veen, G, Witte, I, Proksch, P and Czygan, F-C (1991) Uptake of
host-plant alkaloids by parasitic Cuscuta species. Planta Medica
57: A95-A96.

Behdarvandi B, Guinel FC, Costea M (2015) Differential effects of
ephemeral colonization by arbuscular mycorrhizal fungi in two
Cuscuta species with different ecology. Mycorrhiza 25: 573-585.
https://doi.org/10.1007/s00572-015-0632-9

Bentham G, Hooker JD (1873) Convolvulaceae. In: Bentham G, Hooker
JD (1873) Genera Plantarum: ad exemplaria imprimis in Herberiis
Kewensibus servata definita. Voluminis secundi, pars I. Sistens
dicotyledonum gamopetalum ordines VI, Caprifoliaceas—Com-
positas. Lovell Reeve & Co., London, 865-881. https://doi.org/
10.5962/bhl.title.747

Brazilian Flora Project (2020) Jardim Botanico do Rio de Janeiro.
http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/PrincipalUC/
PrincipalUC.do#CondicaoTaxonCP. Accessed on: 2020-8-13.

Climate-Data (2020) Aquidauna climate (Brazil). https:/en.climate-
data.org/south-america/brazil/mato-grosso-do-sul/aquidauana-
31808/. Accessed on: 2020-6-10.

Costea M, Tardif FJ (2006) The biology of Canadian weeds. 133. Cus-
cuta campestris Yuncker, C. gronovii Willd. ex Schult., C. um-
brosaBeyr. ex Hook., C. epithymum (L.) L. and C. epilinum Weihe.
Canadian Journal of Plant Science 86: 293-316. https://doi.org/10.
4141/P04-077

Costea M, ElMiari H, Farag R, Fleet C, Stefanovi¢ S (2020) Cuscuta
sect. Californicae (Convolvulaceae) revisited: ‘cryptic’ speciation
and host range differentiation. Systematic Botany 45: 638—651.
https://doi.org/10.1600/036364420X15935294613428

Costea, M., and Stefanovi¢, S. 2009. Cuscuta jepsonii (Convolvula-
ceae), an invasive weed or an extinct endemic? American Jour-
nal of Botany 96: 1744—1750. https://doi.org/10.3732/ajb.0800425

Choisy J (1845) Convolvulaceae. In: Candolle AP (Ed.) Prodromus
systematis naturalis regni vegetabilis, sive, Enumeratio contracta
ordinum generum specierumque plantarum huc usque cognita-
rium, juxta methodi naturalis, normas digesta. Pars 9. Fortin,
Mason et Sociorum, Paris, 323—462. https://doi.org/10.5962/bhl.
title.286

Costea M, Garcia MA, Stefanovi¢ S (2015) A phylogenetically based
infrageneric classification of the parasitic plant genus Cuscuta (dod-
ders, Convolvulaceae). Systematic Botany 40: 269-285. https://
doi.org/10.1600/036364415X686567

Cronquist A (1988) The evolution and classification of flowering
plants. Columbia University Press. The New York Botanical Gar-
den, New York. 1262p.

Cruz Neto O, Leal IR, Santos JC, Lopes AV (2017) A holopara-
sitic plant severely reduces the vegetative and reproductive per-
formance of its host plant in the Caatinga, a Brazilian season-
ally dry forest. Acta Botanica Brasilica 31: 147-152. https://doi.
0rg/10.1590/0102-33062016abb0361

Dahlgren RMT (1980) A revised system of classification of the an-
giosperms. Botanical Journal of the Linnean Society 80: 91-124.
https://doi.org/10.1111/j.1095-8339.1980.tb01661.x

Donnapee S, Li J, Yang X, Ge A-H, Donkor PO, Gao X-M, Chang
Y-X (2014) Cuscuta chinensis Lam.: a systematic review on eth-
nopharmacology, phytochemistry and pharmacology of an im-
portant traditional herbal medicine. Journal of Ethnopharmacol-
ogy 157: 292-308. https://doi.org/10.1016/j.jep.2014.09.032


https://doi.org/10.1016/j.biopha.2017.05.124
https://doi.org/10.1016/j.biopha.2017.05.124
https://doi.org/10.1127/0941-2948/2013/0507
https://doi.org/10.1127/0941-2948/2013/0507
https://doi.org/10.21826/2446-8231201873s93
https://doi.org/10.1007/s00572-015-0632-9
https://doi.org/10.5962/bhl.title.747
https://doi.org/10.5962/bhl.title.747
https://en.climate-data.org/south-america/brazil/mato-grosso-do-sul/aquidauana-31808/
https://en.climate-data.org/south-america/brazil/mato-grosso-do-sul/aquidauana-31808/
https://en.climate-data.org/south-america/brazil/mato-grosso-do-sul/aquidauana-31808/
https://doi.org/10.4141/P04-077
https://doi.org/10.4141/P04-077
https://doi.org/10.1600/036364420X15935294613428
https://doi.org/10.3732/ajb.0800425
https://doi.org/10.5962/bhl.title.286
https://doi.org/10.5962/bhl.title.286
https://doi.org/10.1600/036364415X686567
https://doi.org/10.1600/036364415X686567
https://doi.org/10.1590/0102-33062016abb0361
https://doi.org/10.1590/0102-33062016abb0361
https://doi.org/10.1111/j.1095-8339.1980.tb01661.x
https://doi.org/10.1016/j.jep.2014.09.032

1730

Du Mortier B-C (1829) Analyse des familles des plantes: avec I'in-
dication des principaux genres qui s’y rattachent. J. Casterman,
Aine, Tournay, Paris, France, 104 pp.

Engelmann G (1859) Systematic Arrangement of the Species of the
Genus Cuscuta: With Critical Remarks on Old Species and De-
scriptions of New Ones. Transactions of the Academy of Science
of St. Louis 1: 453-523. https://doi.org/10.5962/bhl.title.44042

Farinaccio MA, Roque FO, Graciolli G, Souza PR, Pinto JOP (2018) A
flora no Biota-MS: montando o quebra-cabeca da biodiversidade
de Mato Grosso do Sul. Theringia, Série Botanica 73: 11-17. ht-
tps://doi.org/10.21826/2446-8231201873s11

Ferreira PPA, Dettke GA, Waechter JL, Miotto STS (2014) Cuscuta
taimensis (Convolvulaceae), a new species from South America.
Brittonia 66: 269-273. https://doi.org/10.1007/s12228-014-9329-1

Flora do Brasil (2020) Convolvulaceae in Flora do Brasil 2020 em
construgao. Jardim Botanico do Rio de Janeiro. http:/floradobra-
sil.jbrj.gov.br/reflora/listaBrasil/FichaPublicaTaxonUC/FichaPu-
blicaTaxonUC.do?id=FB6978. Accessed on: 2020-6-01.

Flores-Sanchez 1J, Garza-Ortiz A (2019) Is there a secondary/special-
ized metabolism in the genus Cuscuta and which is the role of the
host plant? Phytochemistry Reviews 18: 1299-1335. https://doi.
org/10.1007/s11101-019-09649-5

Furuhashi T, Furuhashi K, Weckwerth W (2011) The parasitic mecha-
nism of the holostemparasitic plant Cuscuta. Journal of plant inter-
actions 6: 207-219. https://doi.org/10.1080/17429145.2010.541945

Garcia MA, Costea M, Kuzmina M, Stefanovi¢ S (2014) Phylog-
eny, character evolution, and biogeography of Cuscuta (dodders;
Convolvulaceae) inferred from coding plastid and nuclear se-
quences. American Journal of Botany 101: 670—690. https:/doi.
org/10.3732/ajb.1300449

Garcia MA, Stefanovi¢ S, Weiner C, Olszewski M, Costea M (2018)
Cladogenesis and reticulation in Cuscuta sect. Denticulatae (Con-
volvulaceae). Organisms Diversity & Evolution 18: 383-398.
https://doi.org/10.1007/513127-018-0383-5

Gasper AL, Stehmann JR, Roque N, Bigio NC, Sartori ALB, Grittz
GS (2020) Brazilian herbaria: an overview. Acta Botanica Bra-
silica 34: 352-359. https://doi.org/10.1590/0102-33062019abb0390

Hettenhausen C, Lia J, Zhuanga H, Suna H, Xua Y, Qia J, Zhanga J,
LeiaY, Qina Y, Suna G, Wanga L, Baldwinb IT, Wua J (2017) Stem
parasitic plant Cuscuta australis (dodder) transfers herbivory-
induced signals among plants. Proceedings of the National Acad-
emy of Sciences 114: E6703—E6709. https://doi.org/10.1073/pnas.
1704536114

Hibberd JM, Dieter Jeschke W (2001) Solute flux into parasitic plants.
Journal of experimental Botany 52: 2043-2049. https://doi.org/10.
1093/jexbot/52.363.2043

Ho A, Costea M (2018) Diversity, evolution and taxonomic signifi-
cance of fruit in Cuscuta (dodder, Convolvulaceae); the evolu-
tionary advantages of indehiscence. Perspectives in Plant Ecol-
ogy, Evolution and Systematics 32: 1-17. https://doi.org/10.1016/].
ppees.2018.02.001

Jeschke W, Hilpert A (1997) Sink-stimulated photosynthesis and
sink-dependent increase in nitrate uptake: nitrogen and carbon
relations of the parasitic association Cuscuta reflexa—Ricinus
communis. Plant, Cell and Environment 20: 47-56. https://doi.
org/10.1046/j.1365-3040.1997.d01-2.x

Kaiser B, Vogg G, Fiirst UB, Albert M (2015) Parasitic plants of the
genus Cuscuta and their interaction with susceptible and re-
sistant host plants. Frontiers in Plant Science 6: 45. https:/doi.
org/10.3389/fpls.2015.00045

Kim G, Westwood JH (2015) Macromolecule exchange in Cuscuta—
host plant interactions. Current Opinion in Plant Biology 26:20—
25. https://doi.org/10.1016/j.pbi.2015.05.012

Lanini W, Kogan M (2005) Biology and management of Cuscuta in
crops. Ciencia e Investigacion Agraria 32: 127—141. https://doi.org/
10.7764/rciav32i3.317

Loffler C, Sahm A, Wray,V, Czygan F-C, Proksch P (1995) Soluble phe-
nolic constituents from Cuscuta reflexa and Cuscuta platyloba.

Check List 16 (6)

Biochemical systematics and ecology 23: 121-128. https://doi.org/
10.1016/0305-1978(95)93846-U

Marris E (2005) The forgotten ecosystem. Nature 437: 944-945.
https://doi.org./10.1038/437944a

McRitchie JJ (1990) Dodder, a parasitic plant pest. Florida Depart-
ment of Agriculture and Consumer Services, Division of Plant In-
dustry, Gainesville. Plant Pathology Circular 334: 1-2.

Melchior H (1964) Engler’s Syllabus der Pflanzenfamilien. Angio-
spermen 12: 427—-429.

Meulebrouck K, Verheyen K, Hermy M, Baskin C (2010) Will the
sleeping beauties wake up? Seasonal dormancy cycles in seeds of
the holoparasite Cuscuta epithymum. Seed Science Research 20:
23-30. https://doi.org/10.1017/S0960258509990225

Mulgura ME (1979) Cuscutaceae. In: A. Burkart (Ed.) Flora ilustrada
de Entre Rios 5. INTA, Buenos Aires, 195-203.

Olszewski M, Dilliott M, Garcia-Ruiz I, Bendarvandi B, Costea M
(2020) Cuscuta seeds: diversity and evolution, value for sys-
tematics/identification and exploration of allometric relation-
ships. PLoS ONE 15: ¢0234627. https://doi.org/10.1371/journal.
pone.0234627

Parker C, Riches CR (1993). Parasitic weeds of the world: biology and
control. Wallingford, Oxfordshire: CAB International, 332 pp.

POWO (2020) Plants of the world online. https://www.plantsofthe
worldonline.org/?q=Cuscuta. Accessed on: 2020-11-29.

Press MC, Phoenix GK (2005) Impacts of parasitic plants on natural
communities. New Phytologist 166: 737-751. https://doi.org/10.
1111/j.1469-8137.2005.01358..x

Progel A (1869) Cuscutaceae. In: Martius CFP (Ed.) Flora Brasilien-
sis, enumeratio plantarum in Brasilia hactenus detectarum :quas
suis aliorumque botanicorum studiis descriptas et methodo nat-
urali digestas partim icone illustrates. Volumen VII. Monachii/
Lipsiae, 371-390. https://doi.org/10.5962/bhl.title.454

Peter A (1897) Convolvulaceae. In: Engler A, Prantl K (Eds) Die
Natiirlichen Pflanzenfamilien nebst ihren Gattungen und wich-
tigeren Arten, insbesondere den Nutzpflanzen, unter Mitwirkung
zahlreicher hervorragender Fachgelehrten begriindet. Engelmann,
Leipzig, Germany, 375-377. https://doi.org/10.5962/bhl.title.4635

Ribeiro JF, Walter BMT (2008) Fitofisionomias do bioma Cerrado.
In: Sano SM, Almeida SP, Ribeiro JF (Eds) Cerrado: ecologia e
flora Embrapa Cerrados, Planaltina. Embrapa, Brasilia, 151-212.

Roberty G (1952) Genera convolvulacearum. Candollea 14: 11-60.

Sartori ALB, Pott A (2018) Conhecimento floristico-taxondmico so-
bre a Flora Sul-Mato-Grossense: ontem e hoje. Iheringia, Série
Botanica 73: 18-21. https://doi.org/10.21826/2446-8231201873s18

Shepherd GJ (2003) Avaliagdo do estado do conhecimento da diver-
sidade bioldgica do Brasil: plantas terrestres. Ministério do Meio
Ambiente, Brasilia, 59 pp.

Simao-Bianchini R, Ferreira PPA (2015). Cuscuta. In: Lista de espé-
cies da flora do Brasil. Jardim Botanico do Rio de Janeiro. http://
floradobrasil.jbrj.gov.br/jabot/floradobrasil/. Accessed on: 2020-
5-17.

SpeciesLink (2020) http://www.splink.org.br/. Accessed on: 2020-8-
13.

Stefanovic S, Krueger L, Olmstead RG (2002) Monophyly the Con-
volvulaceae and circumscription of their major lineages based on
DNA sequences of multiple chloroplast loci. American Journal of
Botany 89: 1510—-1522. https://doi.org/10.3732/ajb.89.9.1510

Stefanovic S, Austin DF, Olmstead RG (2003) Classification of Con-
volvulaceae: a phylogenetic approach. Systematic Botany 28:
791-806. https://doi.org/10.1043/02-45.1

Stefanovi¢ S, Olmstead RG (2004) Testing the phylogenetic posi-
tion of a parasitic plant (Cuscuta, Convolvulaceae, Asteridae):
Bayesian inference and the parametric bootstrap on data drawn
from three genomes. Systematic Biology 53: 384-399. https://doi.
org/10.1080/10635150490445896

Stefanovic S, Kuzmina M, Costea M (2007) Delimitation of major
lineages within Cuscuta subgenus Grammica (Convolvulaceae)
using plastid and nuclear DNA sequences. American Journal of


https://doi.org/10.5962/bhl.title.44042
https://doi.org/10.21826/2446-8231201873s11
https://doi.org/10.21826/2446-8231201873s11
https://doi.org/10.1007/s12228-014-9329-1
http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/FichaPublicaTaxonUC/FichaPublicaTaxonUC.do?id=FB6978
http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/FichaPublicaTaxonUC/FichaPublicaTaxonUC.do?id=FB6978
http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/FichaPublicaTaxonUC/FichaPublicaTaxonUC.do?id=FB6978
https://doi.org/10.1007/s11101-019-09649-5
https://doi.org/10.1007/s11101-019-09649-5
https://doi.org/10.1080/17429145.2010.541945
https://doi.org/10.3732/ajb.1300449
https://doi.org/10.3732/ajb.1300449
https://doi.org/10.1007/s13127-018-0383-5
https://doi.org/10.1590/0102-33062019abb0390
https://doi.org/10.1073/pnas.1704536114
https://doi.org/10.1073/pnas.1704536114
https://doi.org/10.1093/jexbot/52.363.2043
https://doi.org/10.1093/jexbot/52.363.2043
https://doi.org/10.1016/j.ppees.2018.02.001
https://doi.org/10.1016/j.ppees.2018.02.001
https://doi.org/10.1046/j.1365-3040.1997.d01-2.x
https://doi.org/10.1046/j.1365-3040.1997.d01-2.x
https://doi.org/10.3389/fpls.2015.00045
https://doi.org/10.3389/fpls.2015.00045
https://doi.org/10.1016/j.pbi.2015.05.012
http://dx.doi.org/10.7764/rcia.v32i3.317
http://dx.doi.org/10.7764/rcia.v32i3.317
https://doi.org/10.1016/0305-1978(95)93846-U
https://doi.org/10.1016/0305-1978(95)93846-U
https://doi.org./10.1038/437944a
https://doi.org/10.1017/S0960258509990225
https://doi.org/10.1371/journal.pone.0234627
https://doi.org/10.1371/journal.pone.0234627
https://www.plantsoftheworldonline.org/?q=Cuscuta
https://www.plantsoftheworldonline.org/?q=Cuscuta
https://doi.org/10.1111/j.1469-8137.2005.01358.x
https://doi.org/10.1111/j.1469-8137.2005.01358.x
https://doi.org/10.5962/bhl.title.454
https://doi.org/10.5962/bhl.title.4635
https://doi.org/10.21826/2446-8231201873s18
http://floradobrasil.jbrj.gov.br/jabot/floradobrasil/
http://floradobrasil.jbrj.gov.br/jabot/floradobrasil/
http://www.splink.org.br/
https://doi.org/10.3732/ajb.89.9.1510
https://doi.org/10.1043/02-45.1
https://doi.org/10.1080/10635150490445896
https://doi.org/10.1080/10635150490445896

Costaetal. | New records of Cuscuta L. in Brazil

Botany 94: 568-589. https://doi.org/10.3732/ajb.94.4.568

Takhtajan A (1997) Diversity and classification of flowering plants.
Columbia University Press, New York, 643 pp.

Thiers B (2020) Index herbariorum: a global directory of public her-
baria and associated staff [continuously updated]. New York Bo-
tanical Garden’s Virtual Herbarium. http:/sweetgum.nybg.org/
science/ih/. Accessed on: 2020-6-26.

Westwood JH, Yoder JI, Timko MP, dePamphilis CW (2010) The evo-
lution of parasitism in plants. Trends in plant science 15: 227-235.
https://doi.org/10.1016/j.tplants.2010.01.004

Wright MA, Welsh M, Costea M (2011) Diversity and evolution of the
gynoecium in Cuscuta (dodders, Convolvulaceae) in relation to
their reproductive biology: two styles are better than one. Plant
Systematics and Evolution 296: 51-76. https://doi.org/10.1007/s00

1731

606-011-0476-5

Wright, M.A., Ianni, M.D. and Costea, M. (2012) Diversity and evolu-
tion of pollen-ovule production in Cuscuta (dodders, Convolvula-
ceae) in relation to floral morphology. Plant Systematics and Evo-
lution 298: 369-389. https://doi.org/10.1007/s00606-011-0550-z

Yuncker TG (1923) Revision of the south american species of Cus-
cuta. American Journal of Botany 9: 560-572.

Yuncker TG (1932) The genus Cuscuta. Memoirs of the Torrey Botan-
ical Club 18 (2):109-331

Zhao XJ, Pan YJ, Chen HF, Tang ZH (2018) Influence of holoparasitic
plant Cuscuta japonica on growth and alkaloid content of its host
shrub Catharanthus roseus: a field experiment. Arabian Journal
for Science and Engineering 43: 93—100. https://doi.org/10.1007/
$13369-017-2674-0


https://doi.org/10.3732/ajb.94.4.568
http://sweetgum.nybg.org/science/ih/
http://sweetgum.nybg.org/science/ih/
https://doi.org/10.1016/j.tplants.2010.01.004
https://doi.org/10.1007/s00606-011-0476-5
https://doi.org/10.1007/s00606-011-0476-5
https://doi.org/10.1007/s00606-011-0550-z
https://doi.org/10.1007/s13369-017-2674-0
https://doi.org/10.1007/s13369-017-2674-0

