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Editor’s note: As protection of the planet’s flora, fauna and resources becomes increasingly important, China Daily is publishing a series of stories to illustrate the country’s commitment to safeguarding the natural world.

Preserving Yunnan's rare wild plant species

Conservation in province’s biodiverse backyard helps secure future for evergreen RPhododendron vialii

By LI YINGQING in Kunming
and LI MENGHAN

hile not as iconic as the rose or
as fragrant as the honeysuckle,
theloss of Rhododendron vialii
would be significant for many.

The evergreen shrub is classified as vul-
nerable by the International Union for Con-
servation of Nature due to only a few
thousand surviving in the wild. Rhododen-
dron vialii are mainly found in Southwest
China and parts of Laos and Vietnam.

Chang Yuhang, a staff member at Kun-
ming Botanical Garden in Southwest Chi-
na’s Yunnan province, said Rhododendron
vialii, despite their small number, have a
high ornamental value and breeding poten-
tial. The plant features a tubular corolla,
bright red petals and comes into bloom dur-
ing Spring Festival.

The species, which once numbered fewer
than 1,000 in the wild, has had its population
boosted tenfold over the past four years, said
Chang, who added that Yunnan has been
steadfast in its commitment to safeguarding
“wild plant species with extremely small pop-
ulations”, a crucial component of China’s
broader biodiversity conservation initiatives.

“According to specimens and literature
records from about a century ago, Rhododen-
dron vialii was once widely distributed across
the subtropical monsoon evergreen broad-
leaved forests and semi-humid evergreen
broad-leaved forests of Yunnan,” Chang said.

“However, human activities such as agri-
cultural reclamation and road construction
have led to habitat fragmentation, affecting
seed dispersal and gene flow, resulting in
difficulties in natural regeneration and a
decrease in genetic diversity,” he said.

He added that, thriving at altitudes ran-
ging from 1,000 to 2,000 meters, the eco-
logical adaptability of the species could be
expanded for ornamental purposes such as
landscaping and potted cultivation. How-
ever, this potential is overshadowed by the
increasing threat of illegal deflowering.

A survey in 2021 found that the species
was on the brink, with just four populations
surviving in China, located in Pu’er, Yuxi and
Honghe in central and southern Yunnan.

Recognizing the severity of the situation,
the province included Rhododendron vialii
in Yunnan province’s Conservation and Res-
cue Plan for Plant Species with Extremely
Small Populations (2021-30) for priority
and urgent research and conservation. This
designation was reinforced when the spe-
cies was listed in the Provincial Key Protect-
ed Wild Plants of Yunnan (2023), reflecting
both its ecological vulnerability and urgent
need for conservation.

Conservation efforts have yielded critical
breakthroughs, including the assembly of the
plant’s chromosome-level genome, making it
the first haplotype-resolved genome reported
in the Rhododendron genus. This is an
important genome resource, and might help
to reveal more about the evolutionary history
of Rhododendron vialii species, as well as
provide a basis for conservation genomics
and molecular breeding, Chang said.

Comprehensive field studies have revealed
that there are 21 main wild populations of
Rhododendron vialii. While the largest pop-
ulation contains around 5,000 individuals —
comprising both juveniles and mature
plants, marginal and isolated populations are
found in Guizhou province and the Guangxi
Zhuang autonomous region. Some popula-
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Researchers document a rare Rhododendrontree (R. protistum var. giganteum) on Gaoligong Mountain, Yunnan province, in

the growth of a special kind of parasol tree, an endangered tree once considered extinct in Yuanmou,
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tions contain as few as three individuals.

Conservation genomics have been able to
reveal the genetic diversity, population
structure, demographic history and muta-
tion load of Rhododendron vialii. By inte-
grating ecological modeling and population
adaptability simulations, conservation
strategies were proposed. Moreover, in situ
and ex situ conservation measures, as well
as reintroduction efforts, have been steadily
advanced, Chang said.

Despite these advancements, Sun Wei-
bang, director and a principal investigator at
the Yunnan Key Laboratory for the Integra-
tive Conservation of Plant Species with
Extremely Small Populations from the Kun-
ming Institute of Botany of the Chinese Acad-
emy of Sciences, cautioned against premature
optimism. He said that while current conser-
vation measures have effectively prevented
immediate extinction, the species continues
to face threats from habitat fragmentation

and uneven population distribution.

“China’s national conservation strategy
prioritizes species with fewer than 5,000
mature individuals in total and fewer than
500 mature individuals in each isolated
population, and those with fewer than 1,000
or even 100 mature individuals are given the
highest priority, as defined in the concept of
plant species with extremely small popula-
tions,” Sun said.

He highlighted that the critical unknown
factor remains the ratio of juveniles to
mature individuals across populations, and
an accurate assessment of their long-term
viability is not available without more pre-
cise age-structure data.

Sun attributed China’s pioneering role in
introducing the concept of plant species
with extremely small populations in 2005 to
Yunnan’s exceptional biodiversity.

“Despite comprising only 4 percent of
China’s total land area, Yunnan harbors

nearly half of the nation’s higher plant spe-
cies. However, rapid economic development
in this historically underdeveloped province
has resulted in significant anthropogenic
pressures on native flora,” he said.

In terms of conserving these plants with
extremely small wild populations, Sun
emphasized the need to focus on addressing
human-induced threats.

Conservation measures for species with
extremely small populations include field
investigations documenting individual and
population-level traits; establishing in situ
conservation sites; in situ or near situ con-
servation focused on protected areas and
ecological corridors; ex situ conservation
through living plant cultivations in botanical
gardens; seed banking; in vitro preservation;
population reinforcement; reintroduction
programs; and citizen science initiatives.

“These methods, however, may not be suf-
ficient or suitable for every species, for

example, when common propagation tech-
niques are not adequate,” Sun said. He add-
ed the need for tailored techniques for the
effective protection of each species or even
each population within the same species.

Yang Yuming, a professor at the Yunnan
Academy of Forestry and Grassland, high-
lighted the significant progress in plant con-
servation initiatives in recent years.

He pointed out that the current category
of plant species with extremely small popu-
lations, which started in 2022, has expanded
to include 79 new species, totaling 101 spe-
cies, compared to the 2010 edition. A total of
40 species have been removed from the list
due to notable success in conservation
measures and population recoveries. These
include Malania oleifera, or garlic-fruit tree,
which is under second-class State protec-
tion and listed as vulnerable by the Interna-
tional Union for Conservation of Nature.

“Malania oleifera is a unique species
endemic to China, having survived during
the Quaternary glaciations some 2.6 million
years ago. As an ancient species, it plays an
extremely important role in the study of the
evolution of the Earth’s life system, thereby
possessing high conservation status and sci-
entific research value,” Yang said.

By thelate 20th century, Malania oleifera’s
economic and medicinal potential was recog-
nized. Scientists discovered nervonic acid in
its seed oil — a compound essential for pre-
venting age-related neurological disorders,
including memory loss, Alzheimer’s and Par-
kinson’s diseases, yet unable to be synthe-
sized by humans. Historically sourced from
shark liver oil, Malania oleifera seeds pro-
vide the richest plant-based supply of nerv-
onic acid at around 25 percent, far exceeding
vertebrate brains such as shark brain tissue,
which contains only 5 percent, Yang said.

Given its multifaceted value and a declin-
ing population due to illegal harvesting and
habitat fragmentation, Malania oleifera
was listed among China’s first batch of plant
species with extremely small populations.

“We've implemented rapid artificial prop-
agation techniques for Malania oleifera,
including grafting, cutting and genome-as-
sisted cultivation, driving exponential popu-
lation growth. Currently, Yunnan cultivates
over 16,000 hectares of the species, totaling
3 million plants,” Yang said. “However, rein-
troduction attempts at a Guangxi site, which
shares a similar altitude, climate and
humidity with its native habitat, have
encountered obstacles. Our hypothesis
points to the absence of specific symbiotic
microbes critical for its survival.”

National regulations permit the commer-
cial and edible use of second-generation
artificially propagated plants. However, this
should be conducted under strict scientific
supervision, he said.

Yang attributed the project’s success to
effective public outreach, which has mobi-
lized active participation from local villagers.
Dried Malania oleifera nuts now fetch up to
400 yuan ($56) per kilogram in the local mar-
ket, creating tangible economic benefits.

“While Malania oleifera is a unique case,
it provides a replicable model for conserving
plant species with extremely small popula-
tions,” he said. “The hidden potential of vari-
ous species transforms conservation from a
mere scientific obligation to a commitment
to preserving global biodiversity heritage.”

Contact the writers at
limenghan@chinadaily.com.cn

Breeding program gives plu

By LI MENGHAN in Gongshan, Yunnan
and LI YINGQING in Kunming

The first batch of artificially bred Gong-
shan plum yews were reintroduced to the
wild at Gaoligong Mountain National
Nature Reserve in Southwest China’s Yun-
nan province recently, marking an impor-
tant stride in the conservation of the
endangered species.

“Out of the 109 artificially bred seedlings of
Gongshan plum yews, 35 seedlings, which
satisfied the criteria for reintroduction into
the wild, were transplanted into a location
with a native population at the end of last
month,’ said Pian Li, an official from the Gaol-
igong Mountain National Nature Reserve.

These transplanted seedlings, which have
heights exceeding 35 centimeters, have been
tested to be free of viruses in case they might
bring pathogens to the wild population, he
said.

The Gongshan plum yew, also known as
Cephalotaxus lanceolata, is an evergreen
conifer endemic to the Dulong River val-
ley, and may also be found in Myanmar
due to its proximity to the border. It’s
recognized as a second-class protected
species on the National Key Protected
Wild Plants List of China and is catego-
rized as endangered on the International
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Union for Conservation of Nature Red List.

“Cephalotaxus is a genus of relict plants,
often referred to as living fossils, represent-
ing ancient plant species that have survived
through geological changes and environ-
mental shifts. This genus holds significant
importance for research in paleogeography
and plant evolution,” said Sun Jun, a senior
engineer at the Kunming Institute of Botany
of the Chinese Academy of Sciences.

“There are eight to 11 species in the Ceph-
alotaxus genus, with China having six spe-

cies, while Yunnan alone has five species,”
Sun said.

The wood of plants in the Cephalotazus
genus is tough, fine-grained and easy to pro-
cess, making it an excellent material for con-
struction and furniture. Thus, it might have
been exposed to illegal logging, Sun added.

In 2021, the Gongshan plum yew was
included on the protection list of plant spe-
cies with extremely small populations, with
Pian’s team conducting tailored rescue pro-
tection efforts since.

“Since their designation, we have carried
out field surveys in the potential distribu-
tion area of Gongshan plum yews, and
recorded information such as diameter,
height, growth condition, as well as latitude,
longitude and altitude for each adult tree,”
said Yang Suhua, a colleague of Pian.

The survey found that due to factors such
as limited distribution, restricted habitat
and an extremely low natural reproduction
rate, the number of Gongshan plum yews
has dwindled to only 220 individuals, plac-
ing it on the brink of extinction. Among
them, only 13 are female trees capable of
bearing fruit, revealing the difficulties of
natural breeding, Yang said.

In addition to in situ conservation like
tagging the identified trees and informing
local residents about their rarity, research-
ers have also conducted breeding experi-
ments.

“The Gongshan plum yew is a gymno-
sperm — a plant that bears naked seeds like
the common pine and hemlock. When col-
lecting the seeds, it was observed that many
of them had been damaged by rodent bites
and insect infestation,” Yang said.

“We collected more than 1,000 seeds,
which had a germination rate of around 70
percent. However, only 109 seedlings still
survive,” he said. “Throughout the breeding
process, we also revealed some of their pecu-
liar habits.”

The Gongshan plum yew’s slow germina-
tion process of two years initially left the

team feeling disappointed and questioning
their breeding efforts. This extended germi-
nation period also poses a challenge for the
species’ wild propagation.

“They typically grow in evergreen broad-
leaf forests at elevations ranging from 1,900
to 2,400 meters, while our breeding base is
located at 1,400 meters. Therefore, we have
set up shade nets above these seedlings to
simulate their native habitat,” Pian said. He
added that apart from the initial seed pro-
cessing stage, the team tries to minimize
interventions in their growth process so that
they can better adapt to natural environ-
ments in the future.

“We chose to transplant them to the place
where their wild population is situated,
because the environment there is assumed
to be most suitable for their growth,” Pian
said, adding that the success of artificial
breeding will only be achieved if they flower
and bear fruit in the future.

Subsequent monitoring and continuous
breeding are needed before the species rids
itself of being endangered, he added.
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