





















































































































































1. Relict forests survived
in central China almost
exclusively in mountainous
areas. Nanyang, Henan,
China (sb)

2. One of the most symbolic
relict trees of China:

Ginkgo biloba (Ginkgoaceae).
Natural population in Tianmu
Shan, Zhejiang, China (sb)

3-5. Forests of

Zelkova schneideriana
(Ulmaceae),

yet another famous relict
tree endemic to China.
Dabie Shan, Hubei, China
(sb)

6. Clerodendron yunnanense
(Lamiaceae), shrub that
grows to a height of 2-3 m.
Gui Shan, Yunnan, China (ek])

7-8. Rosa omeiensis
(Rosaceae), another
dendrological Chinese
treasure. Napahai, Yunnan,
China (ek)

9-12. China is a country

of contrasts. Old traditions
and ancient towns exist
alongside high-tech and
breath-taking mega cities.
Traditional shop with natural
products (9, Shu He, Yunnan),
Shanghai (10), old town

of Shu He in Yunnan (11),
member of the Naxi
minority collecting
mushrooms (Napahai,
Yunnan) (ek)
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The tropical and sub-tropical forests of China are home to countless insects. Left:
jewel bug (Poecilocoris lewisi, Scutelleridae). Its iridescence is due to structural
coloration. Instead of pigments, the colours are caused by the interference,
diffraction, or scattering of light by numerous tiny structures. Right: the cicadas
(Cicada sp., Cicadidae) are large insects that can easily be detected due to the loud
courtship calls of the males. Huang Shan, Anhui (ek)
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Viethnam @

Vietnam is the walnut family’s second main centre of generic diversity
worldwide. With some 10 known species representing 6 genera, it ranks
close behind China. With its complex topography and diverse climatic
conditions, the country is home to many astonishing and endangered
plants and animals. With 12,300 known vascular plants, including approx-
imately 1,500 tree species, Vietnam is one of the most biodiverse coun-
tries on Earth.

The rain-laden mountains of Northern Vietnam are the most diverse area
for Juglandaceae. Rhoiptelea chiliantha, Platycarya strobilaceae, Carya
tonkinensis and C. poilanei in particular are found almost exclusively in
this area. Contrastingly, C. sinensis, Alfaropsis roxburghiana and the two
Vietnamese Engelhardia species (E. serrata and E. spicata) can be found
from north to south, but mainly at higher elevations.

\\‘_‘%;;\.-, -': PRI &N 2SN | BN EN G s B gty s : Two Pterocarya species have been identified in this country, namely
' ' ' : N S ' ' P. stenoptera and P. tonkinensis. They grow in lowland riparian forests,

-

- § wF - i ; 5y | g T = / . mainly in the northern part of the country. The exact distribution area of
: SR ™ ~ these and other Juglandaceae, is unclear. New and intensive field work,
herbaria and literature searches are clearly needed.

Nearly all Vietnamese Juglandaceae are important useful plants. They are
used by local communities for timber production, fruit and oil extraction
(e.g. Carya tonkinensis), traditional medicine and fish poisoning (e.g.
Pterocarya tonkinensis). Furthermore, Juglans regia (non-native to Vietnam)
is very popular and is often cultivated for its edible seeds.

1-3. Alfaropsis roxburghiana 4. Field surveys of

is one of the Juglandaceae Juglandaceae in tropical
highlights of Vietnam. forests are a real challenge,
Itis a typical member of the requiring considerable
engelhardioid subfamily, with endurance and experience.
even-pinnate leaves Cuc Phuong National Park
(1, 2) and 3-winged fruits (3). (ek)

Pictures taken in the Botanic

Garden of the Vietnam

National University of

Forestry, Hanoi (1, ek),

Cuc Phuong National Park

(2, ek), and Pu Mat National

Park (3, hvs)

Forests with Carya sinensis. Cuc Phuong National Park, Vietnam (ek)

102




Viethnam @

1-3. Saraca dives (Fabaceae)
grows in Vietnam together
with Carya sinensis and
Alfaropsis roxburghiana.

The species is striking
thanks to its large orange
flowers (1, 2. Its young
pendant leaves (3] are edible
and highly appreciated

by local people.

Pictures taken in Cuc Phuong
National Park (1, 2) and

Ba Vi National Park (3),
North Vietnam (ek)

4-5. Bombax ceiba
(Bombacaceae) grows

to a height of up to 60 m.
The trunk bears numerous
conical spines (4).

The large flowers

(up to 15 cm in diameter)
appear when the tree is
bare without any leaves (5).
Cuc Phuong National Park,
Vietnam (ek)

6. The black bat flower
(Tacca chantrieri,
Dioscoreaceae] is found on
the forest floor with Carya
sinensis. Cuc Phuong
National Park, Vietnam
(ek)

7-8. Con Dao and 15 small
neighbouring islands in
the South China Sea are
home to many rare and
endangered plants and
animals. Con Dao National
Park, Vietnam (ek)

9-10. An isolated population
of Engelhardia spicata was
discovered in 2017 during
the field surveys for this
book. It is the first time

a Juglandaceae species
has been spotted in the
Con Dao National Park.
Pictures show E. spicata
fruits from the Geneva
Herbarium in Switzerland
(9, gk] and the leaves of the
newly discovered plants on
Con Dao island, Vietnam
(10, ek)

11-13 Vietnam is a rapidly
developing country that

is steeped in history.

As in many other regions,
the relict trees and their
natural populations have
survived in mainly remote,
mountainous areas (ek)
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United States of America ®
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The eastern and western coasts of the United States have played a
major role as climatic refugia for a variety of relict trees (e.g. Diospyros,
Liquidambar, Gleditsia). The country is particularly important for the
Juglandaceae family. Six Juglans species are found within its borders.
Even more remarkable, the USA is the global centre of diversity for the
Carya genus, boasting 11 of the 18 species found worldwide.

Hickories and pecans (Carya) are distributed almost exclusively in the
eastern half of the countryand are common in numerous forest communities
ranging from temperate broad-leaf forests in the north (C. ovata,
C. tomentosa, C. glabra, C. cordiformis) to strips of inundated forests and
flood plains along the south-eastern coast (C. aquatica, C. myristiciformis,
C. laciniosa). Two species can be found in the vicinity of the Mississippi
river (C. texana, C. illinoinensis). Carya pallida grows along sandy uplands in
South-Eastern USA, and C. floridana (endemic to Florida) is an element of
sand-pine scrubs.

Although the majority of the Carya speciesis notinjeopardy, attention should
focus on protecting the last populations of the very rare C. myristiciformis
and, more generally, the alluvial plains and hydrological dynamics of rivers
and flooded forests. The wood of the Carya species is in demand because
of its hardness, strength and shock resistance. It is also widely used as
charcoal for cooking and flavouring food. The pecan (C. illinoinensis) is the
only species to generate a considerable commercial interest, leading to
breeding and selection programmes in the country.

Among the 6 species of walnuts (Juglans) native to the USA, only two
species (J. nigra and J. cinerea) have a wide distribution and are frequently
found in the country’s central and northern forests. Juglans major and
J.microcarpareachtheir northern limitof distributionin Southern USA, while
significant populations of J. major and a few populations of J. microcarpa can
be found in Mexico. The country’s most threatened species are J. hindsii and
J. californica, which are sometimes considered varieties of the same taxon.
Both Californian endemic species are extremely rare and final preservation
hopes are pinned on an ex situ conservation programme.

1-2. The United States is 3-4. Generally, the North
the global centre of two American Carya species

genera, namely Carya and
Juglans. Shagbark hickory
(1, Carya ovata) and black
walnut (2, Juglans nigra)
(hrs)

possess leaves with fewer
leaflets compared to
members of the Juglans
genus (longer leaves,

with a higher quantity of
slender leaflets). Shagbark
hickory (1, Carya ovata)

and little walnut

(2, Juglans microcarpa) (hrs)

107






-

5 ’ . g : . A

The Escambray Mountains have the n']ostl WQll¥pr§$éfved mour'!téin ecésystem in the central C'lj'l;ag régio'n.j'

J ]'__Apes de Collantes Nature Reserve Park, C,ﬁba."'[sllb] o P

»

Cuba @

The Caribbean island of Cuba displays incredibly diverse ecosystems. The
flora is particularly remarkable, with a vast spectrum of endemic species
(more than half of the total 7,000 plants) and relatively undisturbed
forests to explore. The island is the centre of diversity for many palms
(e.g. Coccothrinax, Copernicia) and is home to numerous rare, endangered
species. These include the only Juglandaceae on the island, Juglans
jamaicensis, which is extremely rare and scattered over a few isolated
semi-deciduous montane forests across the country.

Despite its name, Juglans jamaicensis was most certainly never present in
Jamaica and was reported wrongly from the area. The taxonomy of this
species is still unclear and the two subspecies - J. jamaicensis subsp.
jamaicensis and J. jamaicensis subsp. insularis - are sometimes treated as
two separate species. Independently of their taxonomic status, these two
taxa need urgent conservation measures both in situ and ex situ, in order to
assure a long term survival. The species often grow in small populations
or as isolated individuals near streams or at the border between forested
hills and cultivated lowland areas, confronted with high pressure from
agriculture. Logging and ranching have also decreased the extension of
their habitat.

J. jamaicensis subsp. jamaicensis is known from different islands of the
Caribbean (Puerto Rico, Haiti, the Dominican Republic and Cuba). The
taxon has almost completely disappeared from Puerto Rico (only one
surviving population) and is probably under heavy stress in Haiti, due to the
high rate of deforestation in the country. The situation seems to be betterin
the Dominican Republic, with more than twenty population existing in the
Cordillera Central and Septentrional. In Cuba, the taxon grows scattered in
two distinct areas: in central Cuba, within the Escambray Mountains, and in
the east in the Sierra Maestra.

Juglans jamaicensis subsp. insularis is endemic to Cuba and grows
exclusively in the Pinar del Rio province. However, the recent discovery of
a small population of this subspecies in central Cuba shows that the exact
distribution of this taxon is not completely known and that field explorations
are still necessary.

1-2 Seedling and nuts of 3. Juglans jamaicensis subsp.
Juglans jamaicensis subsp. Jjamaicensis in an ex situ
Jjamaicensis. Local culture at the Botanic Garden
communities used to grow of Cienfuegos, Cuba (sb)

a coffee plantation under the
shadow of the canopy. Young
J. jamaicensis seedlings are
destroyed and the natural
regeneration of the species
is no longer guaranteed.
Topes de Collantes Nature
Reserve Park, Cuba (sb)
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1. Juglans jamaicensis subsp.
Jjamaicensis tree covered
with epiphytes. Topes de
Collantes Nature Reserve
Park, Cuba (sb)

2. Juglans jamaicensis
subsp. insularis sometimes
grows just a few meters
behind banana and guava
plantations. Vifales National
Park, Cuba (sb)

3-4. Rondeletia odorata

(3, Rubiaceae) and Ginoria
americana (4, Lythraceae)
often grow in forest patches
with J. jamaicensis subsp.
Jjamaicensis. Topes de
Collantes Nature Reserve
Park, Cuba (eg)

5. Vinales National Park,
located in the province of
Pinar del Rio (western Cuba),
is internationally renowned
for its cigar production and
astonishing landscape
comprising steep, isolated
hills called mogotes.

But the National Park also
preserves some of the
most threatened species
of the Caribbean (including
J. jamaicensis subsp.
insularis). Vinales National
Park, Cuba (sb)

6. Hypericum styphelioides
(Hypericaceae). Vifales
National Park, Cuba (eg)

7. Vinales National Park

is an important location for
rare and threatened species,
such as Microcycas calocoma
(Zamiaceae), a monospecific
genus of cycads.

Just 600 individuals exist

in the province of Pinar

del Rio (sb)

8-9. Cuba is not a virgin
island. Agriculture is still
vital to local communities
who exploit accessible
fields even within the
national parks. Village

of Vinales (8) and Vinales
National Park (9), Cuba.

10. Hurricanes pose another
threat to local fauna and
flora. Banao Ecological
Reserve following a
hurricane in 2017 (sb)
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The northern curly-tailed lizard
(Leiocephalus carinatus, Leiocephalidae)
is relatively easy to observe in Cuba.
Playa Jibacoa, Mayabeque, Cuba (eg)

Contrastingly, the Cuban crocodile
(Crocodilus rhombifer, Crocodylidae) is on

the brink of extinction and can be seen in the
crocodile-breeding station at Boca de Guama.
Matanzas, Cuba (eg)
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Costa Rica @

Although Costa Rica is a small country, its diverse habitats are home
to nearly 10,000 native plant species, including approximately 2,000
trees. Several environmental factors are responsible for this wealth of
diversity: tropical latitude and the country’s specific location amidst two
big continental masses and two vast oceans combined with its geology and
climate. Costa Rica is also a regional centre of species diversity for the two
exclusively Neotropical genera of Juglandaceae: Alfaroa and Oreomunnea.

Four out of five species of Alfaroa (A. costaricensis, A. guatemalensis, A.
manningii and A. williamsii), and the two species of Oreomunnea (0. mexicana
and 0. pterocarpa) grow in Costa Rica. These are the highest figures recorded
in any of the Mesoamerican countries. The Cartago Province in particular,
which is a type locality for both genera, has the richest concentration of
species. Only Alfaroa mexicana has not been found in Costa Rica.

Members of the Oreomunnea and Alfaroa genera are typical elements of
mountain cloud forests, and often grow together with other trees belonging
to temperate families and genera (e.g. Quercus, Alnus, Viburnum, Staphylea,
etc.). Very occasionally, isolated trees of both genera can be found at lower
altitudes. Some of the largest trees (especially 0. pterocarpa) can still be
found in certain Costa Rican provinces and are stately once formed, but
extensive logging in the past has considerably reduced the populations.

The indisputable highlight of this country is the incredible Oreomunnea
pterocarpa. Due to its size (some trees can reach a height of 60 m), often
buttressed trunk, and its large winged fruits, the tree is one of the most
impressive Juglandaceae in the world.

Interestingly, Costa Rica (as well as neighbouring Panama) has no native
walnuts (Juglans). However, several species naturally occurring in Central
and South America, are occasionally planted, such as J. olanchana (native
from Mexico to Nicaragua) and J. boliviana (native to Bolivia and Perul).

1-3. Costa Rica is the
diversity centre for the two
exclusively Neotropical genera
of Juglandaceae: Alfaroa and
Oreomunnea. Alfaroa williamsii
(1) and Oreomunnea pterocarpa
(2, 3). Pictures taken in the
Juan Castro Blanco National
Park, Costa Rica (1, eval,
the Geneva Herbarium,
Switzerland (2, gk) and in
L A 2 : e, G Aquiares next to Turrialba
“ : RN Ll 7 o e . ' at 1,000 m. a.s.l,, Costa Rica
: N . (3, eval.

Cloudforest with Oreomunnea‘mexicana. Tapanti Natlun_a{'Park, Costa Rica [e/lf} A
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Costa Rica @

1-2. In the Tapanti National
Park, Oreomunnea mexicana
often co-exists along-

side Quercus bumelioides
(Fagaceae) (ek)

3-4. Trees from the
Melastomataceae family
often accompany
Oreomunnea and Alfaroa:
Blakea tuberculata (3) and
B. anomala (4).

Tapanti National Park,
Costa Rica (ek)

5. Impenetrable cloud
forests of the Tapanti
National Park, Costa Rica
(ek)

6. Psychotria poeppigiana
(Rubiaceae). Corcovado
National Park, Costa Rica
(ek)

7. Tillandsia insigne
(Bromeliaceae) is a common
epiphyte growing on
Oreomunnea mexicana.
Tapanti National Park,
Costa Rica (ek)

8. Many lianas and epiphytic
Ericaceae are typical
elements of Costa Rican
cloud forests with
Oreomunnea and Alfaroa.
Satyria warszewiczii.

Tapanti National Park,
Costa Rica (ek)

Costa Rica is also a hotspot of animal diversity (ek]:

Northern tamandua (Tamandua Mantled howler (Alouatta palliata, Keel-billed toucan (Ramphastos Plumed basilisk Shield mantis Red-eyed tree frog (Agalychnis American crocodile (Crocodilus
mexicana, Myrmecophagidae) Atelidae) sulfuratus, Ramphastidae) (Basiliscus plumifrons, (Choeradodis callidryas, Hylidae) americanus, Crocodylidae)
Corytophanidae) rhombicollis, Mantidae)




The uncertain future of relict trees

The main aim of this book is to encourage ongoing and new conservation and research efforts
focusing on relict trees worldwide, by portraying the beauty, importance and diversity of the
Juglandaceae family.

Various stages in the evolution of our planet have resulted in the appearance of more than
60,000 extant tree species (about 20% of all vascular plants). In many regions, trees dominate
the landscape. They play an inestimable role in maintaining the high level of biodiversity and
provide vital necessities in the daily life of numerous local communities. However, this incredible
wealth is in peril as approximately 10,000 trees are threatened with extinction.

The future of relict trees, and therefore of all members of the Juglandaceae family, is uncertain.
Many of these ancient organisms and their forests are threatened by deforestation, accelerated
land use and climate change.

Relict trees possess an enormous scientific value. Since many of the Juglandaceae genera (and
perhaps even species) evolved more than 50 Mya, they represent ancient organisms that have
outlived changing environmental conditions for millions of years. They provide a unique opportu-
nity for researchers, serving as a window to the past as well as the future. Relict trees and their
communities are ideal natural laboratories for studying how long-term changes impact species
and populations. Although many Juglandaceae are rare and threatened, they could well play an
important future role in maintaining ecosystem functions in times of rapid global change.

Trees, and especially relict trees, possess all the attributes of charismatic species. Charisma
is closely associated with the aesthetic, ecological or corporeal attractiveness of a given
species. Trees have fascinated humans for thousands of years by virtue of their age, size, vigour
or beauty. However, to date, the notion of a charismatic or flagship species has mostly been
applied to wildlife and to megafauna in particular. Recently, several international conservation
organisations called for forests and trees to be classed as megaflora, giving them a special
role in heightening the awareness of the general public, decision makers and the worldwide
scientific community. The leading institutions in this field are Fauna and Flora International (FFI,
www.fauna-flora.org), the Global Trees Campaign (GTC, www.globaltrees.org), Botanic Gardens
Conservation International (BGCI, www.bgci.org), and the IUCN/SSC Global Tree Specialist
Group (GTSG). The authors and contributors of this book fully endorse these efforts to promote
awareness and conservation actions.

1-2. Intensive field surveys and
new expeditions are necessary
in order to improve the
biogeographical and biological
knowledge of the Juglandaceae
family. The pictures show an
investigation of Alfaroa williamsii
leaves (1) in the Juan Castro Blanco
National Park, Costa Rica,

and identification of the fruit

of Oreomunnea pterocarpa and

0. mexicana (2), from Aquiares
(Turrialba), Costa Rica (eva)
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Conservation and research needs

I[UCN RED LIST OF THREATENED SPECIES

Knowledge of the conservation status of the entire Juglandaceae family
and of particular species is highly fragmented. To date, only 19 species
of Juglandaceae have been globally assessed using IUCN criteria and
appear in the IUCN Red List of Threatened Species (www.iucnredlist.
org). However, these IUCN assessments were carried out twenty years
ago (1998] and require revision. The only exception is Juglans regia, the
conservation status assessment of which was updated in 2017. Hence
over 70% of all members of the walnut family have never been evaluated,
either at local or global level. Among the assessed taxa, the IUCN lists
the following 4 severely threatened species of Juglandaceae (category
EN, endangered): Oreomunnea pterocarpa, Carya sinensis, Juglans
neotropica and J. olanchana. Oreomunnea pterocarpa is also the only
Juglandaceae listed in Appendix Il of CITES (Convention on International
Trade in Endangered Species of Wild Fauna and Flora).

The existing IUCN assessments available online reflect the general and
severe shortfalls of biogeographic and phylogenetic knowledge of the
walnut family. First and foremost, numerous species on the IUCN Llist
need thorough taxonomic and nomenclatural revision. This applies to
Alfaroa hondurensis, for instance, which, based on the latest findings,
should probably be included under A. guatemalensis. Similarly, in the
Engelhardia genus, three narrow endemics described in the Sabah
region of Malaysia, with dubious taxonomic status (E. kinabaluensis,
E. danumensis and E. mendalomensis), are included as full species in
the IUCN Red List. Moreover, Juglans hindsii is included in J. californica
whereas J. jamaicensis subsp. insularis is treated as a separate species.
Furthermore, none of the assessed Juglandaceae species has an
electronic distribution map in their online IUCN profiles. This clearly
shows that new global conservation status assessments of all extant
Juglandaceae species are urgently required.

EX SITU CONSERVATION

According to the Global Strategy for Plant Conservation (GSPC]) of the
Convention on Biological Diversity (CBD, www.cbd.int/gspc), all signatory
countries are obliged to keep at least 75% of threatened plant species
in ex situ collections, preferably in the country of origin, with at least 20%
available for recovery and restoration programmes by 2020 (GSPC Target
8). The global survey of ex situ collections of Juglandaceae has never been
undertaken. However, it is highly likely that many temperate species are
well represented in botanic institutions (botanic gardens and arboretal,
especially in countries with a strong horticultural tradition (e.g. USA,
Germany, United Kingdom and France). Nevertheless, this is most
probably not the case for the majority of tropical taxa, such as Alfaroa
and Oreomunnea species in Mesoamerica, and Carya and Engelhardia
species in South-Eastern Asia, Philippines and/or on the Sunda Islands.
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KNOWLEDGE SHORTFALLS AND RESEARCH NEEDS

The Juglandaceae family has fascinated naturalists and researchers
around the world for centuries. Thanks to numerous specific and
monographic studies (see the References section at the end of the book],
the family is better equipped in terms of general biological knowledge
compared to other plant families. Nevertheless, many aspects of
Juglandaceae taxonomy, biology and biogeography have barely been
explored, if at all, which significantly hampers efficient conservation
measures and the setting of priorities. This applies to tropical members
of the family in particular.

As for many other plant groups, there are two main knowledge-related
shortfalls:

(1) Linnean shortfall (named after the famous taxonomist, Carl
von Linné) which refers to our limited knowledge of the number of
species/taxa in a given group. The Pterocarya genus per se requires a
thorough taxonomicupdate. The same appliestoallother larger genera of
Juglandaceae, but especially Engelhardia, Alfaroa, Carya and Juglans,
with numbers of species still being disputed.

(2) Wallacean shortfall (named after the biogeographer and evolutionary
biologist, Alfred R. Wallace] which refers to our inadequate knowledge
of the global and regional distribution of a given taxon. Distribution
knowledge of Juglandaceae is highly fragmented, and published or
online maps are very imprecise or sketchy. As for the majority of
plant families, there is no centralised database with detailed and
georeferenced distribution data on Juglandaceae. Chorological knowl-
edgeisparticularlysparseinmountainoustropicalregionsdue tocomplex
topography and inaccessibility (e.g. in Central and South America, in the
Indo-Malayan region and on the Sunda Islands in South-Eastern Asial.

Apart from these two obvious shortfalls concerning taxonomy and
biogeography, more research is also needed in all other domains deliv-
ering crucial information for conservation biologists and practitioners in
the field (e.g. population genetics, reproductive and germination biology,
dispersal biology, mycorrhiza, herbivory, responses to abiotic factors,
habitat requirements, community and population structure, etc.). Jug-
landaceae specialists will not be resting on their laurels any time soon!

1. Herbaria play an important
role in the taxonomic and
biogeographical studies

of any plant group.
Juglandaceae collection of
the Geneva Herbarium (G),
Switzerland (gk)

2. Type specimen of
Oreomunnea munchiquensis
from Colombia. This recently
described taxon requires
thorough taxonomic revision.
Geneva Herbarium (G),
Switzerland (gk)

3. The herbarium of the
Natural History Museum
Fribourg (NHMF,
Switzerland) possesses

a unique collection, with

a wealth of type specimens
of the Vietnamese western
Tonkin (Herbarium missionis
Tunquini occidentalis). The
plants were collected by
French missionary and
botanist Henri-Francois Bon
(1844-1894) and are
nowadays a very precious
tool for exploring and
describing the plant
diversity of Vietnam (gk)

4. Example of a herbarium
specimen from the Natural
History Museum Fribourg
(NHMF), Switzerland. The
syntype of Dalbergia boniana
from the Fabaceae

family was collected in 1883
by Henri-Francois Bon in
western Tonkin (Vietnam).
The species is under threat
in Vietnam due to
over-exploitation of its
precious wood (sb)

Conservation and research needs ®

5. Botanic gardens and
arboreta across the globe
participate in the conserva-
tion and research of
threatened relict woody taxa.
Ex situ collection of
Pterocarya rhoifolia at the
Royal Botanic Garden
Edinburgh, UK (ek)

6. Research partnership and
networking are of paramount
importance for any research
and conservation project
involving threatened relict
trees. International team

(G. Kozlowski, H.V. Sam and
P.T. Ha) investigating

Carya sinensis at the Botanic
Garden of the Vietnam
National University of
Forestry. Hanoi, Vietnam
(ek]
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Conservation and research needs:

Genus

Rhoiptelea

Engelhardia

Alfaropsis

Oreomunnea

Alfaroa

Carya

Platycarya
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Linnean shortfall

Only one phylogenetically
isolated and thus well accepted
species.

Number of species debatable.
Molecular phylogeny highly
desirable using new sampling
across the whole distribution
range. Thorough taxonomic
revision of dubious narrow
endemics from the Sunda
Islands.

Only one species, displaced
recently from Engelhardia
[Manos et al. 2007) but still not
always accepted as a separate
genus by certain authors.

Number of species debatable.
Molecular phylogeny highly
desirable including the
populations from Colombia.
Thorough taxonomic revision
of dubious 0. munchiquensis
species.

Number of species debatable.
Potential discovery of new
species possible. Molecular
phylogeny highly desirable.
Thorough taxonomic revision
of the dubious

A. colombiana,

A. guanacastensis,

A. hondurensis species.

Global molecular phylogeny
highly desirable. Number
of species still debatable
despite some global and
regional molecular studies
(e.g. Zhang et al. 2013a).
This applies especially to
narrow endemics of
South-Eastern Asia.

Generally, only one species
is recognised. However,
some authors are listing
additional species

(P. longzhouensis,

P. longipes, P. simplicifolia).

Wallacean shortfall

Distribution known only
superficially (especially in
Northern Vietnam), based
mainly on herbarium
specimens.

Schematic map for China in
Fang et al. (2011)

Distribution known only
superficially, based mainly on
old herbarium specimens and
literature.

Very schematic

distribution maps in Jacobs
(1960). Table with distribution
indications in Manning (1966).

Distribution known only
superficially. No distribution
maps available. Table with
distribution indications in
Manning (1966).

Distribution poorly known,
especially for 0. pterocarpa.

An intensive survey of herbaria
literature but new field
expeditions needed in particular.

Schematic map in Herrera
etal. (2010).

Distribution known only
superficially. An intensive
survey of herbaria literature
but new field expeditions
needed in particular.

Schematic map in Herrera
etal. (2010).

In Eastern Asia, distribution
known only superficially,
especially for tropical species
in Vietnam and Laos. Maps only
for China in Fang et al. (2011).

The distribution in North
America is better documented,
with distribution maps in the
Flora of North America
[www.eFloras.org).

Global schematic map in
Stone (1962).

Distribution known only
superficially, based mainly
on herbarium specimens,
especially in Vietnam.

Map for China in Fang et al.
(2011) and Japan in Horikawa
(1976).

IUCN Red List

R. chiliantha: VU (1998)

Conservation status
assessment update needed.

E. rigida, E. serrata and
E. spicata: LC (1998)

E. kinabaluensis,
E. danumensis and
E. mendalomensis: VU (1998)

Conservation status
assessment update needed
for the whole genus.

NE (not evaluated)

Conservation status
assessment needed.

0. pterocarpa: EN (1998)

Conservation status
assessment update needed
for 0. pterocarpa as well as
new assessment for remaining
species.

A. mexicana and
A. hondurensis: VU (1998)

Update of the existing
conservation status
assessments needed as well
as new assessments for the
remaining species.

C. sinensis: EN (1998)

Update of the existing
conservation status
assessment needed as well
as new assessments for all
the remaining species.

NE (not evaluated)

Conservation status
assessment needed.

Conservation needs

Establishment of new
ex situ collections in China
and Vietnam.

Establishment of new ex situ
collections in countries and
on islands of origin.

Establishment of new ex situ
collections in countries and
on islands of origin.

Establishment of new ex situ
collections in countries of origin
(with special priority given to
botanic gardens and arboreta

in Costa Rica).

Global action plan for
0. pterocarpa needed.

Establishment of new ex situ
collections in countries of
origin (with special priority
given to botanic gardens
and arboreta in Costa Rica).

Establishment of new ex situ
collections in countries of
origin (especially in Eastern
Asia).

Global action plan for
C. sinensis needed.

Several other species
probably needing conservation
actions (e.g. C. myristiciformis,
and C. floridana in the USA,

C. palmeri in Mexico and C.
kweichowensis in China).

Establishment of new ex situ
collections in countries
of origin.

Genus

Cyclocarya

Pterocarya

Juglans

Linnean shortfall

Only one phylogenetically
isolated and thus well
accepted species.

Global molecular phylogeny
desirable. Thorough
taxonomic revision of

P. tonkinensis and the
varieties of P. macroptera
needed.

Global molecular phylogeny
highly desirable. Number of
species still debatable despite
some global and regional
molecular studies (e.g. Stanford
et al. 2000, Aradhya 2007,

Dong et al. 2017).

This applies especially to
Central and South American
taxa.

Recommended priority actions:

Conservation

> Elaboration and publication
of The Red List of Juglandaceae
including all known species and
using IUCN criteria.

> Designation of priority species and
elaboration of detailed action plans
with defined conservation measures.

> Designation of priority regions
for Juglandaceae conservation

and research.

> Establishment of new Juglandaceae
ex situ collections in countries and
regions of origin.

v

v

v

Wallacean shortfall

Distribution known only
superficially, based mainly
on herbarium specimens.

Schematic map in Fang et al.
(2011).

Distribution known only
superficially. An intensive
survey of herbaria literature
but new field expeditions
needed in particular.

Maps for China in Fang et al.
(2011) and Japan in Horikawa
(1976). Maps for
Transcaucasia: Boratyniski
& Boratynska (1975), Akhani
& Salimian (2003).

In continental Asia, distribution
known only superficially.

The distribution in North
America is better documented
but highly fragmentary for
Central and South America.

Maps for Japan in Horikawa
(1976), China in Fang et al.
(2011), USA and Canada in
Flora of North America
(www.eFloras.org). Global
schematic maps in Aradhya
(2007), Aradhya et al. (2005),
Stone et al. (2009).

Research partnerships
and networking

Launch of an international and
interdisciplinary Juglandaceae

IUCN Red List

NE (not evaluated)

Conservation status
assessment needed.

P. fraxinifolia: LC (1998)

Update of the existing
conservation status
assessment needed as well
as new assessments for the
remaining species.

J. regia: LC (2017)
J. australis: NT (1998)

J. californica and J. jamaicensis:
VU (1998)

J. neotropica and J. olanchana:
EN (1998)

Update of the existing
conservation status
assessments needed as well
as new assessments for all
remaining species.

Conservation needs

Establishment of new ex situ
collections in China.

Establishment of new ex situ
collections in countries of
origin.

Global action plan needed
for P. fraxinifolia and perhaps
also for P. tonkinensis.

Establishment of new ex situ
collections in countries of origin.

Action plans needed at least
for the following species:

J. jaimaicensis,

J. californica,

J. hindsii,

J. neotropica,

J. olanchana,

J. pyriformis.

Several other species probably
needing conservation actions
(especially in South America).

Public outreach and

education

> Organisation of regional, national
and international workshops and

research and conservation network, conferences.
forging links with specialists of
different Juglandaceae taxa from > Preparation of support materials

various research domains, and
representing all main geographic

regions.

in the form of brochures and books

Organisation of field surveys and
joint expeditions in priority regions

for Juglandaceae research and

conservation.

Development of joint research

programmes on poorly studied or
unexplored aspects of Juglandaceae

biology and biogeography.

Exchange of students and

researchers between the partner

institutions.

as well as permanent and temporary
exhibitions.
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