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Abstract. The colonization of Brazil by Portugal left deep marks in Brazil’s current
society and economy. The same applies to the country’s biodiversity, with several introduced plants persisting as naturalized or invasive species. Among these, the tea plant,
Camellia sinensis, is a notable case. The species was first cultivated in Rio de Janeiro
state during the 19th century, but the crops were later abandoned mostly due to the
presence of parasite fungi in cultivations, so that the species’ cultivation continued in
other states only. During recent fieldwork in the Atlantic Forest in the municipality of
Petrópolis, Rio de Janeiro state, naturalized individuals of the tea plant were discovered. This finding, alongside ecological evidence, highlights a new threat to the biodiversity of an area of high species endemism. We provide historical information on the
introduction of the species in Brazil and discuss the threats it imposes to the flora in a
world hotspot. Our finding adds C. sinensis to the list of naturalized plants of Flora do
Brasil 2020 and emphasizes the importance of monitoring the invasive potential of the
species in the area, given its allelopathic potential on the germination of other species
and competition with native plants.
Keywords: conservation monitoring, endemism, naturalization, plant introduction,
protected areas.

INTRODUCTION

The colonization of Brazil by the Empire of Portugal left deep permanent marks in the country’s society and economy, such as the Portuguese as
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national language, and agriculture as main economic
activity. There are long-standing marks in the country’s biodiversity as well, with many exotic plants introduced, intentionally or not, during the colonization
period (Zenni and Ziller 2011). Some of them are now
part of the 700 naturalized or invasive land plant species
recorded in the country (Flora do Brasil 2020). These
plants were brought mostly as a source of food or beverages, such as the coffee plant (Coffea arabica L.) and the
jack tree (Artocarpus heterophyllus Lam.), both naturalized in the Atlantic Forest, or for medicinal use, including the castor oil plant (Ricinus communis L.), now an
invasive species in disturbed areas across the country
(Zenni and Ziller 2011; Flora do Brasil 2020). Another
plant that was brought by the Portuguese during the
colonial period due to its value as a drink (Namita et al.
2012) is the tea plant (Camellia sinensis (L.) Kuntze. –
Theaceae).
Camellia sinensis is native to China, Northeast
India, South Japan, South Korea, Laos, Myanmar, Thailand, and Vietnam in subtropical humid forests (Tianlu
Min and Bartholomew 2007). In the past 4000 years, the
species was domesticated as a medicinal plant at least
three independent times in southern China and northern India (Meegahakumbura et al. 2016), and its use as
a beverage dates back to 5000 years ago (Majumdar et
al. 2012). Since the mid-16th century, Europeans began
to drink it, leading to a worldwide consumption of what
would become the most popular non-alcoholic beverage nowadays. Tea contains terpenes, phenolics, and
nitrogen-containing metabolites that can provide health
benefits as antioxidant, besides having anti-cancer, antiallergic and anti-cardiovascular disease properties (Xiu
et al. 2020).
In Brazil, Camellia sinensis was brought for cultivation in the early 19th century and was established as a
regular crop in some areas, mostly in Minas Gerais and
São Paulo states, and later in Paraná. However, crops
were later abandoned in other areas, especially in Rio de
Janeiro state (Bediaga 2007). Although the cultivation of
C. sinensis in Brazil dates to two centuries ago, the species has never been regarded as naturalized or invasive
in the country (BFG 2015; Flora do Brasil 2020). In an
unpublished study on the Theaceae from Rio de Janeiro
state (Accardo-Filho 2004), the species was considered
potentially naturalized, but the author stressed that
more evidence was needed. During recent fieldwork in
Petrópolis municipality, Rio de Janeiro state, reproductive and seedling individuals of C. sinensis were found
in a natural, well-preserved area of Atlantic Forest. Here
we report this finding, providing a brief history of the
introduction of C. sinensis in Brazil, and highlighting

the invasive potential of the species in the Atlantic Forest hotspot.
MATERIAL AND METHODS

A field expedition to Abismo Institute (22°32’50”S,
43°12’07”W), Petropolis municipality, was carried out in
September 2019. The area presents Atlantic Forest vegetation in advanced stage of recovery, with no previous
record of agricultural activity. The collected specimens
were prepared using the standard botanical protocols
described by Fidalgo and Bononi (1989) and then deposited in the herbarium of the University of São Paulo
(SPF), in São Paulo, Brazil.
The species was first identified by Msc. Bianca Schindler using photos and later by specimen comparison
in SPF herbarium, together with specialized literature
(Accardo-Filho 2004; Ming and Bartholomew 2007).
In addition, the BHCB, GUA, R, RB, SAMES, and
SPF herbarium collections (acronyms follow Thiers,
continuously updated) were examined together with
the SpeciesLink (2022), Reflora Herbário Virtual (2022),
Tropicos (2022), and GBIF (2022) databases to verify
other possible records of naturalized Camellia sinensis in
the country.
The map was prepared with the software QGIS
(QGIS Development Team 2020), using the shapefile of
SOS Mata Atlântica to represent the remnants of the
Brazilian Atlantic Forest (Fundação SOS Mata Atlântica
& INPE 2015).
Historical research about Camellia sinensis introduction in Brazil was primarily based in Bediaga (2007)
and Bediaga and Drummond (2007) with further references consulted in original documents available at
the digital collection of the National Library of Brazil
(http://bndigital.bn.gov.br/) and the newspaper library
of the National Library of Brazil (http://bndigital.bn.gov.
br/hemeroteca-digital/), using and combining key words
“chá”, “thea”, “plantação”, “Rio de Janeiro”, “Jardim
Botânico”, “Brazil”, and restricting the searched timespan between 1810 and 1900.
RESULTS AND DISCUSSION

Historical view
The origin of the first tea plantations in Brazil is
unclear. One possibility is that they were arranged by
the Chief of Division Luiz de Abreu, who brought seeds
from Reunion Island, in the first decade of the 19th century, to be acclimatized in the Botanical Garden of Rio
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de Janeiro (JBRJ) (Junqueira 2018). Another study indicates Macau and the year of 1812 as the origin of the
Tea’s seeds brought to Brazil (Bediaga and Drummond
2007). It is known that between 1810 and 1812, two
noblemen and politicians, Conde da Barca and Conde de
Linhares, arranged the immigration of Chinese workers
from Hubei to work on the acclimatization and future
tea plantations in Brazil. The original plan was to use
the JBRJ as an acclimatization site from where the seedlings would be transferred to the Royal Farm. This locality is in the borough of Santa Cruz, in Rio de Janeiro
city, in a place that would be known later as Morro do
Chá (Tea Hill, in English) (Freitas 1987).
At the beginning of the 19th century, the JBRJ was
commanded by the imperial administration, and the
arrival of Chinese workers in the colony was one of the
several incentives given by prince regent D. João VI –
later King of the United Kingdom of Portugal, Brazil,
and the Algarves – to produce tea (Dean 1989). In 1812,
this effort took c. 300 Chinese workers to Rio de Janeiro
to work in tea production at both JBRJ and Royal Farm
(Rugendas 1835). However, with the end of the Napoleonic war in 1815 and the increase of political tensions
in Portugal, D. João VI returned to Lisbon, Portugal,
in 1821. His departure weakened tea production efforts
in Brazil. In 1824, the newly appointed Director of the
JBRJ, Frei Leandro do Sacramento, found the tea plant
cultivation in poor condition, and made efforts to revitalize the crop (Gama 1869). His efforts were praised
by the Business Secretary of the Empire, Marquês de
Olinda, who, in speech before the Parliament in 1828,
reported the harvest of 50 arrobas of tea from JBRJ alone
in the last three years (Lima 1828), and 33 more in the
following two years (Rodrigues 2017). Under Sacramento’s management, seedlings were successfully introduced
in provinces such as Pará, Pernambuco, Bahia, and
São Paulo (Cerdan 2019), focusing on exporting to the
emerging European market.
The press covered with enthusiasm the early success of newly established tea farms in Brazil. The editor
of Diário Fluminense, in 1830, praised the tea plantation in São Paulo and the recent experiences in Minas
Gerais, and considered the possibility of making tea an
expanding and economically viable alternative to more
traditional crops such as coffee, albeit for internal supply (Artigos de Offício 1830). Although tea production
in these two provinces would prove to be a lasting success, accounting for almost all the tea consumed in the
country until the 21st century, the situation was different in Rio de Janeiro state. There, production steadily
declined, likely due to infestations by fungi of the genus
Ceratobasidium D.P.Rogers, which damages young leaves
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and shoots, the main parts used in tea production (Silva
2013). This fact ended the experimental cultivation in
JBRJ in the 1840s (Bediaga 2007), where few individuals
of Camellia sinensis remain nowadays (JABOT 2022).
Camellia sinensis and Petrópolis-RJ
Decades later, Francisco Werneck started a profitable
tea plantation in Paty de Alferes, countryside of Rio de
Janeiro state, and published his results, methods, observations, and innovations (Werneck 1863) largely based
on the previous experiences of Frei Leandro. He also
recommended that tea, rather than coffee, was planted
along the old Commerce Road because of the suitable
climate; the Commerce Road crossed both the Vale do
Paraíba, where his farms were located, and the Serra dos
Órgãos, passing through Petrópolis municipality and
finally reaching the city of Rio de Janeiro.
In the municipality of Petrópolis, the tea plant was
cultivated mainly by the Royal Family House, which
remained there throughout the colonial period, until
Independence was declared in 1822. The period when
the Royal family resided in Petrópolis contributed to
the city’s development and, with that, the tea plant was
brought in, and its cultivation promoted. Indeed, the
remaining individuals of Camellia sinensis in Petrópolis
are probably descendants of old crops planted to supply
the imperial court, but which were abandoned in the
Republic.
Petrópolis has two Protected Areas that house the
highest diversity of endemic species in the state of Rio
de Janeiro: the Parque Nacional da Serra dos Orgãos
has 175 endemic plant species, and the Área de Proteção
Ambiental de Petrópolis has 245 endemic plant species
(Loyola et al. 2018). This is a region of extreme conservation priority regarding endemic flora, as most species are
in Endangered or Critically Endangered conservation
status. As for the number of threatened species, Petropolis ranks third among the municipalities in the state of
Rio de Janeiro, with 122 threatened species recognized
in the municipality (Martinelli et al. 2018).
Here we report the first unequivocal record of naturalization of a Camellia sinensis population in the
municipality of Petrópolis, Rio de Janeiro state, amid a
forest in advanced stage of recovery (Figure 1). In fact,
C. sinensis was one of the dominant species in the forest understory and presented individuals in different
stages of development, e.g., reproductive individuals and
recently established seedlings (Figure 1 C-E). After careful review of herbarium collections and database search,
several possibly naturalized specimens of C. sinensis
were found, indicating that this species likely occurs in
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Figure 1. A. View of the landscape of the Atlantic Forest hotspot in the municipality of Petrópolis. The red dot at the upper left map
denotes the first record of naturalized Camellia sinensis in Brazil. B. The understory of the Atlantic Forest where C. sinensis is reproducing in Petrópolis. C. Regeneration of C. sinensis. D. C. sinensis flower. E. C. sinensis fruit. Photos: H. Bernandes (A), G.M.A. (B-C and E),
M.A.P.A-F. (D).
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naturalized form in other states. The first known collection of this species dates from 1832 (Gaudichaud s.n.
[P05286346]), but this record is probably of a cultivated
individual from Rio de Janeiro municipality. Unfortunately, based on the information provided in the specimen label from this and other records, it is not possible
to accurately determine whether the case at hand is from
a naturalized or invasive population of C. sinensis, or
from cultivated individuals or crop remnants.

tors that favor a shift from traditional cultures to tea
production, particularly in regions where the plant can
be grown successfully (FAO 2018). If done sustainably
¾ e.g., in an agroforestry system, accompanied by longterm studies to avoid the species propagation to natural
areas ¾ this could represent an economic opportunity
for the municipality.

Camellia sinensis as a naturalized species and invasiveness
potential

BRAZIL: Rio de Janeiro, Petrópolis, Fundação Abismo, 22º32’50’’S, 43º12’07’’W, 872 m, 21 Sep. 2020, G.M.
Antar et al. 3104 (SPF, RB).

Camellia sinensis found a favorable environment
for survival and reproduction in the Atlantic Forest of
Petrópolis. We observed Euglossineae bees visiting flowers of C. sinensis, herbivory in leaves, and autocorous
fertile fruits and seeds that, due to the large number
of seedlings, have high viability. The species is behaving like a semi-ciophile species and can be replacing
native species that are important for the plant diversity
in the Atlantic Forest. Some genera of Rubiaceae (e.g.,
Faramea, Palicourea, Rudgea), Piperaceae (Piper), Gesneriaceae (Besleria), and Melastomataceae (Miconia), all of
which are very diverse in the Atlantic Forest, have habits
similar to C. sinensis. Thus, if C. sinensis proves to act as
an invasive species, native species of similar niche may
be excluded locally by competitive exclusion. Thus, we
argue that the presence of C. sinensis must be monitored
carefully in the Atlantic Forest of Petrópolis, including
populational and phytosociological studies.
Furthermore, tea leaf litter is known to inhibit the
sprouting and development of seedlings of concurrent species by releasing its own chemical compounds
into the soil (Rezaeinodehi et al. 2017; Sha et al. 2020).
Mature plants of C. sinensis can dominate their surroundings by preventing other species from growing
around them, while allowing tea seeds to germinate
and grow in compact formations (Ciccurza and Kokotos
2007). In addition, C. sinensis has already been identified as naturalized in Argentina (Keller et al. 2011) and
Tanzania (Ciccurza and Kokotos 2007). Therefore, considering that individuals of C. sinensis have the potential to survive in natural areas, it is very important
to monitor the natural habitats where tea crops have
already been found.
Finally, the presence of well-established populations
of tea plant in Petrópolis allows us to speculate on the
possibility of commercial tea production in the region.
The constant increase in global demand, the continuous saturation of land suitable for tea cultivation, and
the depletion of these lands by climate change are fac-

Specimens examined

Other possible naturalized specimens
BRAZIL: Minas Gerais, Mercês, 1957, J.M. PinheiroSobrinho 2226 (BHCB); [Ouro Preto], lower slopes of
Pico de Itacolomí, ca. 3 km S. of Ouro Preto, 31 Jan.
1971, Irwin et al. 29513 (NY, UB, US); Ouro Preto,
Parque Estadual do Itacolomi, 20º24’29’’S, 43º30’25’’W,
13 May 1998, J.A. Lombardi 2274 (BHCB); idem, desvio da estrada de Ouro Preto para Lavras Novas, 5
km após o trevo, na margem da estrada, 7 km após a
entrada do desvio, L.L. Giacomin & L.H.Y. Kamino 26
(BHCB); idem, estrada para o Morro de São João, 6 May
2009, G.D. Colleta et al. 68 (ESA, SPF); idem, Parque
Estadual do Itacolomi, 30 Apr. 2018, F.R.S. Tabosa et
al. 68 (BHCB). Paraná, Castro, PCH Rio Iapó, Fazenda
Marumbi, 24º44’14’’S, 50º07’12’’W, 980 m, 14 Feb 2016,
J.M. Silva et al. 9224 (HCF, MBM).
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