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Abstract

Nomenclatural, taxonomic, and distribution novelties concerning Evolvulus chrysotrichos (Convolvulaceae):
a rare and endangered species from Brazil. Evolvulus chrysotrichos is a rare and threatened species, known
from its type collection and a few old specimens. New records closer to the type locality are reported 150
years after its first collection reported by literature. We present here a complete description of this species,
its first illustration and photographs in the field, distribution and phenological data, and a reassessment of
its conservation status. We also designate a second-step lectotype of the name E. chrysotrichos and the
lectotypification of its synonym, E. guaraniticus.

Key words: conservation status, disjunct geographical distribution, first illustration, lectotype.

Resumo

Evolvulus chrysotrichos ¢ uma espécie rara e ameagada, conhecida a partir de sua colegéo tipo e poucos
espécimes antigos. Novos registros proximo a sua localidade tipo foram reportados 150 anos apos sua
primeira coleta relatada na literatura. Apresentamos aqui uma descrigdo completa para essa espécie, sua
primeira ilustra¢@o e fotografias em campo, distribui¢ao, dados fenoldgicos e a reavaliagdo de seu status de
conservagdo. Também designamos um lectotipo de segundo-passo para E. chrysotrichos e a lectotipificagdo

de seu sindnimo, E. guaraniticus.

Palavras-chave: status de conservagdo, distribuigdo geografica disjunta, primeira ilustra¢ao, lectdtipo.

Introduction

Evolvulus L. comprises approximately
100 species distributed throughout the tropical
Americas, with two pantropical species, E.
alsinoides (L.) L. and E. nummularius (L.) L.
(Ooststroom 1934). Seventy-three species have
been reported for Brazil, distributed in all regions
and phytogeographic domains. The genus is
characterized by having two free styles, or styles
partially fused at the base, each one with two
filiform or clavate stigmas (Ooststroom 1934).

Studies assessing the conservation status of
Evolvulus species has generally been restricted

to the recent publications of new taxa (Silva &
Bianchini 2014; Santos et al. 2020), taxonomic
studies (Silva 2013), and listings in the Red List
of Endangered Species (IUCN 2019). The revision
of E. sect. Phyllostachyi (Silva 2013) and the Red
List of Threatened Species of the Brazilian Flora
(Simao-Bianchini et al. 2013) evaluated 16 and
five species respectively. Additionally, four newly
described species had their conservation status
assessed (Silva & Bianchini 2014; Santos et al.
2020). In this way, the genus has 21 species (28%
of the Brazilian species) evaluated, of which 18
are threatened.
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Among these, we highlight E. chrysotrichos
that was described by Meisner (1869) for the
Serra da Caraga, Minas Gerais state, southeastern
Brazil. After its description, this species had
no more records for the Minas Gerais state.
However, in 1888 (19 years later), this species
was recorded in Sdo Paulo state, Brazil, in the
municipality of Araraquara (Loefgren, ACG
932 [SP]), and was last reported in 1990 at
the Santa Barbara Ecological Station, also
in Sao Paulo (Meira Neto et al. 681 [UEC]).
In 2018, we were inquired concerning the
identity of a small unidentified population of
Evolvulus found during a field expedition in the
municipality of Ouro Preto, Minas Gerais state.
After morphological analysis and consulting
specialized literature (Ooststroom 1934), type
collections, and protologue, we confirmed that it
belongs to E. chrysotrichos - and this collection
represents the second record for that state after
150 years.

According to the Brazilian Flora database
(BFG 2018), E. chrysotrichos is endemic to
Brazil, however, Ooststroom (1934) synonymized
E. guaraniticus Chodat & Hassl., which was
described for Paraguay (Chaco), under E.
chrysotrichos. After morphological analysis and
consulting type collections and protologue, we
agree with Ooststroom’s taxonomic decision,
since there is no morphological discontinuity
between both entities. The recognition of that
taxonomic decision represents a first step
towards better characterizing E. chrysotrichos,
providing data on its distribution, and promoting
a reassessment of its conservation status, since it
was previously assessed based only on records
from Brazil (Simao-Bianchini et al. 2013).

During our investigations, we realized
that the species had never been illustrated
or photographed in the field, in addition, we
realized the need to proceed with a second-step
lectotypification for the name E. chrysotrichos
and designate a lectotype for its synonym. We
provided a complete morphological description,
comments on geographic distribution,
reassessment of conservation status, the first
illustration and field photographs of this species.

Materials and Methods

The morphological analyzes were
performed by examining specimens housed
in the BHCB and OUPR. We analyzed high
resolution images of specimens deposited in the
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virtual herbaria of G, GH, K, MPU, NY, P, SPF,
SP, UEC, and U (acronyms according to Thiers,
continuously updated) available on the JSTOR
and Species Link platforms. The identifications
were made based on the specialized bibliography
(Ooststroom 1934), and confirmed through
the analysis of protologues, and images of the
type collections available at JSTOR (<https://
plants.jstor.org/>). Typification decisions were
made according to the International Code of
Nomenclature (ICN) adopted in Shenzhen
(Turland et al. 2018). The morphological
terminology follows Harris & Harris (2001).
The collected samples were processed according
to the usual taxonomic techniques (Mori et al.
1989), and incorporated into the OUPR herbaria.
The data referring to the flowering and fruiting
period were obtained from exsiccate labels
and/or field observations. The main diagnostic
characters were illustrated (Fig. 1).

The species distribution map was
prepared using QGIS v. 1.4 software, based
mainly on records with original geographical
coordinates. To assess the conservation status of
E. chrysotrichos, its area of occupation (AOO)
and extent of occurrence (EOO) were calculated
using the Geospatial Conservation Assessment
Tool (<http://geocat.kew.org>) (Bachman et
al. 2011), based on geographic occurrences
provided by the online database available by
CRIA (2016). The conservation assessment
follows the IUCN Red List Categories, and
Criteria (IUCN, 2019).

Results and Discussion

Taxonomic treatment

Evolvulus chrysotrichos Meisner, Fl. bra. 7:
351. 1869. Figs. 1-2
Type: BRAZIL. MINAS GERAIS: Serra
da Caraca, 1.1825, Riedel 1464 [first-step
lectotype designated by Ooststroom (1934);
second-step lectotype in LE (photo!), without
barcode (annotation “typus”), here designated;
isolectotypes LE [without barcode] (photo!), LE
[without barcode] (photo!), NY [NY00319004]
(photo!), NY [NY00319005] (photo!), U
[U0003134] (photo!). Fig. 3
= Evolvulus guaraniticus Chodat & Hassl. Bull.
Herb. Boissier, 2: 685. 1905.

Type: Paraguay. Bellavista, Upper Rio
Apa, X1.1901, Hassler 7936 [lectotype in
G [G00174463] (photo!), here designated;
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Figure 1 — a-g. Evolvulus chrysotrichos — a. habit; b. leaf blade with abaxial surface villous with long hairs; c.
leaf blade with adaxial surface glabrous; d. detail of floral bud; e. sepals lanceolate and acute; f. corolla rotate; g.
gynoecium. Drawn by Regina Carvalho.

Rodriguésia 73: e01452021. 2022



4de9

isolectotype in G [G00228041] (photo!), G
[G00174462] (photo!), GH [GH00054439]
(photo!), K [K000613204] (photo!), MO
[MO100716163] (photo!), MPU [MPU012086]
(photo!), P [P03546827] (photo!). Fig. 4

Santos D, Costa SL & Buril MT

Herb, stem erect, branches villous with
long hairs. Leaves simple, alternate, helicoidal,
sessile, leaf blade 0.8-2.2 x 0.5-1 cm, elliptic,
base cuneate, apex acute, adaxial surface
glabrous, abaxial surface villous with long

view; d. detals of the hairs on floral buds, side views; e. flowers usually concentrated at the distal regions of the
branches, side views. Photos: Pedrosa L.
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Evolvulus chrysotrichos, a rare and endangered species from Brazil
branches).
Specimens examined: MINAS GERAIS: Ouro Preto,
Lavras Novas, 8.X1.2018, fl. and fr., L.G. Pedrosa 1002
(OUPR). Sete Lagoas, Embrapa, 26.1X.1996, fl., J.4.
Lombardi 1388 (BHCB). SAO PAULO: Araraquara,
Caminho E., 20.X1.1888, fl., A.C.G.G. Loefgren
932 (SP). Caieiras, 25.1.1945, fl. and fr., W. Hoehne
(SPF 12901). Sao Bernardo do Campo, 18.1X.1902,
fl., A.C.G.G. Puttemans (SP 11025). Aguas de Santa
Barbara, Estacdo Ecologica de Santa Barbara, 9.X.1990,
fl., JA.A. Meira Neto et al. 681 (UEC). PARAGUAY:

B. Balansa 1173 (P); Caaguazt, 14.X1.1874, fl., B.

trichomes, erect, papyraceous, margins entire, flat.
Flowers 1-3 axillary usually concentrated at the
distal regions of the branches; peduncle ca. 0.1 cm
long; bracteole ca. 0.3 cm long, lanceolate, villous;
pedicel 2—5 mm long, villous. Calyx dialisepalous
with sepals 5, equal, 5-6 mm long, lanceolate,
base cuneate, apex acute, villous, margins hyaline
inside. Corolla gamopetalous ca. 0.1 cm diam.,
rotate, blue or white. Filaments ca. 0.2 cm long,
anther ca. 0.1 cm long, oblong, epidermal vesicle
absent. Ovary upper, glabrous; styles 2, ca. 0.2 cm
long, stigmas filiform ca. 0.3 cm long. Capsule
4-valvar, ca. 3-3.5 mm long, ovoid. Seeds 4, ca.
Typification note
According to the protologue, E. chrysotrichos
was based on specimens from “Minas Geraes,
Serra da Caraga” collected by Ludwig Riedel,
but without reference to a collection number and
herbarium where the specimens were deposited.
When Ooststroom (1934) studied Evolvulus for
America, he cited that the type collection of E.

Balansa 1171 (P).

1 mm long.

Evolvulus chrysotrichos is similar to E.
sericeus Sw. by sharing leaf blades with glabrous
adaxial surfaces, although differing from it by
having a villous indument, with long hairs (vs.

sericeous in E. sericeus), leaves helicoidal (vs.
distich), and flowers usually concentrated at
the distal regions of the branches (vs. along the
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Figure 3 — First-step lectotype of the name Evolvulus chrysotrichos at the LE, Komarov Botanical Institute of RAS

(Russia. Saint Petersburg), specimen with Ooststroom’ annotation “typus” (without barcode).
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Evolvulus guaraniticus nob. spec, nov.
~ E radice lignosa et e caulibus induratis annorum medentinm oriuntur
canles plures erectiusculi simplices vel e basi ramosi A mm. longi, foliis
numerosis quasi imbricatis pilis tenuibus patentibus hirsutis; valo-
ipnceolata vel lanceolala acuta, dorso glabra sublus et margine ;
issimis plus minus laxis vestita superiora tenuiter hispida, subsessili:
9/ vel in aliis plantis lanceolatis 9/3 mm. vel breviora, internodi
o longiora : flores subsessiles foliis vix longiores vel swpius breviores :
ntes lanceolato-lineares longe hispidi; corolla late infandibiliformis ad
. longa. filamenta staminum prope basin tubi inserta glabra; ovari
vatum stylis longissimis tenuibus. i % N
Species nova affinis B. Riedelii Meiss. differt internodiis brevissimis pilis
is multo minoribus aliisque. x
1 m. corolla alba, in rupestribus pr. Bellavista (Apa), Nov.,

Dr. E. Hassler, Plantae Paraguarienses. 1901 2
e o e WO .
,%4vmﬂ,.,aomé—umns ............

E v 5o
A LLm -7/"“3““’ , . Det. S. J van OOSTSTROOM, 1033, Il

it e i sogi

Iter ad Pm-ng)mm seplentrionalem. :

Plantes p de I'herbier du Prof
ROBERT CHODAT

 Intercalées dans I'herbier général du Conservatoire botanique de la
Ville de Genéve en 1970.

-

Fig}lre 4 — Lectotype of Evolvulus guaraniticus at the Conservatoire et the Jardin botaniques de la Ville de Geneve,
Switzerland (Geneva), specimen G00174463.
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chrysotrichos was deposited in the LE. However,
we located three specimens of Riedel 1464, two in
NY and one in U although the collection number
was not cited in the protologue, we are confident
that these specimens are part of the original
material of E. chrysotrichos as the collector, type
locality on the sheet labels and morphological
characters agree with those cited in the protologue.
When Van Ooststroom (1934) cited the herbarium
LE and the expression “typus” he effected the
lectotypification of the name E. chrysotrichos -
Art. 7.11 and 9.17 of the ICN (Turland et al. 2018).
However according to the Art. 9.17 Ooststroom’s
lectotypification must be accepted as the first-
step lectotypification since there is more than one
specimen in the LE. With that the specimen that
has the annotation “type” done by Ooststroom
is designated as the second-step lectotype of the
name E. chrysotrichos. The duplicates present in
the LE were not identified by the barcode, so we
include here the photograph of that designated.
Evolvulus guaraniticus was proposed by
Robert Chodat and Emile Hassler (1905), based on
collection Hassler 7936 collected in Bellavista in
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Paraguay, and was recognized later as a synonym
of E. chrysotrichos (Ooststroom 1934). When
Chodat and Hassler established this species they
did not refer to any specific specimen in the
protologue, nor the herbarium where the Hassler’
collection was housed. We located eight duplicates
of this collection deposited at G, GH, K, MO,
MPU, and P. We chose the specimen deposited
in G (G00174463) as the lectotype because it
has better preserved vegetative and reproductive
characters than the other specimens, and it is in
the herbarium where Robert Chodat and Emile
Hassler deposited their type collections. Besides,
the specimen holds the original Hassler’s label
and annotations.

Distribution and ecological data

Evolvulus chrysotrichos occurs disjunct
between Brazil and Paraguay (Ooststroom 1934)
(Fig. 5). In Brazil, it was recorded in the states
of Minas Gerais and Sdo Paulo (BFG 2018). In
Minas Gerais state, E. chrysotrichos is known
from a small population in the municipality of
Ouro Preto, in campos rupestres vegetation in the

®  Evolvulus chrysotrichos
New record

Extent of occurrence

South America
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Figure 5 — Updated geographic distribution of Evolvulus chrysotrichos.

Rodriguésia 73: e01452021. 2022



8de9

Cerrado biome, and by its type collection from
the Serra da Caraga, in the Atlantic Forest. In Sao
Paulo state, the most recent record of this species
dates from 1945, when it was collected in the
municipality of Caieiras. In addition, it occurs in
the municipalities of Araraquara, Sdo Bernardo
do Campo, and Aguas de Santa Béarbara, on sandy
soils and in open areas of the Atlantic Forest. The
populations in the Paraguay occur in the districts
of Bellavista and Caaguazu. This species can be
found with flowers and fruits populations from
September to January.

Conservation implications

Evolvulus chrysotrichos was first classified
as Endangered (EN) based only on specimens
collected in Brazil (Simao-Bianchini ez al. 2013).
We re-evaluate its conservation status including the
specimens from Paraguay. The species should be
considered as Least Concern (LC) due to its wide
range of occurrences (EOO-B1) is > 20.000 km?,
or as Endangered (EN), according to AOO-B2ab(i)
criteria (< 500 km?). Despite its wide extension
of occurrence, that area is widely affected by the
demographic, industrial and agricultural expansion
(Siméao-Bianchini ef al. 2013). In addition, most
of its small populations is not in protected area.

Thus, we consider this species as Endangered
(EN), despite having populations recorded in
protected areas from Brazil, such as Caraca
National Park (Minas Gerais state) and the Santa
Barbara Ecological Station (S2o Paulo state). The
rediscovered population in the municipality of
Ouro Preto (Minas Gerais state) does not occur
in protected area and it was found in campo
rupestre ferruginoso (Fig. 3). In Paraguay, there
are population within the Bella Vista National
Park and Caaguazu National Park, however the
size of this population is unknown. Therefore, we
alert environmental managers to the importance of
conserving areas of occupations of E. chrysotrichos
to avoid its extinction, mainly in Brazil.

The rediscovery of these species in the state
of Minas Gerais reinforces the need to expand
floristic studies in that state, and calls attention
to the importance of defining environmental
policies that can prevent the extinction of rare
and endangered species of the Brazilian flora. The
degradation of the area of occurrence of this species
calls attention to the development of strategic
measures to prevent the advance of urbanization
in areas still covered by Atlantic Forest - a habitat
favorable to the occurrence of this species.

Santos D, Costa SL & Buril MT

Acknowledgements

We are grateful to the Coordenacdo de
Aperfeigoamento de Pessoal de Nivel Superior
(CAPES), for the scholarship awarded to the
first (88882.436296/2019-01) and second
(88882.436300/2019-01) authors; to the
Universidade Federal Rural de Pernambuco, for
their support of our research; Regina Carvalho, for
the illustrations; and Roy Funch, for the English
revision.

References

Bachman S, Moat J, Hill AW, Torre J] & Scott B
(2011) Supporting red list threat assessments with
GeoCAT: geospatial conservation assessment tool.
ZooKeys 150: 117-126. <https://doi.org/10.3897/
zookeys.150.2109>

BFG - The Brazil Flora Group (2018) Brazilian Flora
2020: innovation and collaboration to meet Target
1 of the Global Strategy for Plant Conservation
(GSPC). Rodriguésia 69: 1513-1527.

CRIA (2016) Geoloc. Available at <http://splink.cria.org.
br/>. Acess on 23 August 2019.

Harris J & Harris M (2001) Plant identification
terminology: an illustrated glossary. 2™ ed. Spring
Lake Publishing, Utah. 216p.

IUCN (2019) IUCN Red List categories and criteria. V.
3.1. 2" ed. IUCN, Gland and Cambridge. 32p.
Meisner CDF (1869) Convolvulaceae. In: Martius CFP
& Urban I (eds.) Flora brasiliensis. J. Cramer,

Weinheim. Vol. 7, fasc. 48, pp. 199-370, t.72-124.

Mori AS, Silva LAM, Lisboa G & Coradin L (1989)
Manual de manejo do herbario fanerogamico. 2° ed.
Centro de Pesquisas do Cacau, Itabuna. 44p.

Ooststroom SJ (1934) A monograph of the genus
Evovulus. Mededeelingen van het Botanisch Museum
en Herbarium van de Rijks Universiteitte Utrecht
14: 1-267.

Santos D, Arruda ECP & Buril MT (2020) Hidden in the
rocks: anew species of Evolvulus L. (Convolvulaceae)
revealed by anatomy. Brittonia 1-8.

Silva CV & Bianchini RS (2014) Three new species
of Evolvulus (Convolvulaceae) from Bahia,
Brazil. Phytotaxa 166: 132-138. <http://dx.doi.
org/10.11646/phytotaxa.166.2.4>

Silva CV (2013) Revisdo taxonomica de Evolvulus
secdo Phyllostachyi Meisn. (Convolvulaceae). Tese
de Doutorado. Instituto de Botanica, SdoPaulo.
133p.

Siméo-Bianchini R, Filho LAFS, Pricto PV, Monteiro
SVAP, Kutschenko DC & Messina T (2013)
Convolvulaceae. /n: Martinelli GM & Moraes
MA (eds). Livro Vermelho da Flora do Brasil.
Andrea Jakobsson: Instituto de Pesquisas do Jardim
Botanica do Rio de Janeiro, Rio de Janeiro. 1100p.

Thiers B (continuously updated) Index Herbariorum: a

Rodriguésia 73: e01452021. 2022



Evolvulus chrysotrichos, a rare and endangered species from Brazil

global directory of public herbaria and associated
staff. New York Botanical Garden’s Virtual
Herbarium. Available at <http://sweetgum.nybg.
org/science/ih/>. Access on 2 January 2021.
Turland NJ, Wiersema JH, Barrie FR, Greuter W,
Hawksworth DL, Herendeen PS, Knapp S, Kusber
WH, Marhold DZLK, May TW, McNeill J, Monro

9de9

AM, Prado J, Price MJ & Smith GF (2018)
International code of nomenclature for Algae,
Fungi, and Plants (Shenzhen Code) adopted by
the Nineteenth International Botanical Congress
Shenzhen, China, July 2017. Koeltz Botanical
Books, Glashutten. 254p?. Available at <http://
www.iapt-taxon.org/nomen/main.php>

Area Editor: Dr. Marcelo Trové
Received in September 23, 2021. Accepted in February 15, 2022.

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

Rodriguésia 73: e01452021. 2022



