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SUMMARY

This paper provides information regarding diversity and conservation of Juglandaceae in Cuc Phuong National
Park. Based on inventory and measurement of general characters, results indicated that there were four walnut
species distributed in Cuc Phuong National Park, belonging to four genera. Alfaroa roxburghiana (Lindl. ex
Wall.) lljinsk, Carya sinensis Dode & Zucc, Platycarya strobilacea Siebold and Pteracarya tonkinensis Dode.
The number of Walnut species in Cuc Phuong national park account for 36% of the total Walnut species and
57% of general species in Vietnam. Most species are distributed between 100 m — 600 m above sea level in the
study site. Juglandaceae species in Cuc Phuong are of high conservation value with three species on the TUCN
Red List (2020) and one species in Viet Nam Red Data Book (2007). The Platycarya strobilacea Siebold is not
listed on the IUCN Red List and Viet Nam Red Data Book, but it is known to be very rare in the park. This
research also provides information on the morphological and ecological characteristics of four walnut species in

the study site.
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1. INTRODUCTION

The Juglandaceae is one of the most
emblematic angiosperm families composed
entirely of woody species (Kozlowski et al.,
2018; Simpson, 2010; Sam et al., 2021).
Vietnam is one of the main centres of genetic
diversity for Juglandaceae worldwide with 11
species belonging to seven genera have been
recorded (Kozlowski et al., 2018; Mostajeran et
al., 2017; Sam et al., 2021). Of them, some
species are relic trees with high conservation
and economic value. Cuc Phuong National
Park is the first National park that was
established in Vietnam. The park is located in
three provinces of North Vietnam including
Ninh Binh, Hoa Binh, Thanh Hoa. It covers a
total area of 22,480 hectares of relatively
undisturbed limestone forest and has a rich
flora rainforest (Thu, 1995; Chien, 2008). The
park is a hotpot of biodiversity in Vietnam with
more than 2000 vascular plants species and
many threatened species (Thu, 1995). Walnut
plant species naturally occur in Cuc Phuong
National Park. However, information of this
family is very limited. Therefore, to understand
the diversity, distribution and conservation
status of Juglandaceae in the park is an urgent
need. This paper is the result a the study from
2019 to 2021.
2. RESEARCH METHODOLOGY
2.1. Content

- To identify species diversity and
conservation status of Juglandaceae in Cuc
Phuong National Park.

- To study basic morphological and
ecological characterictis of the species
Juglandaceae in Cuc Phuong National Park.
2.2. Methodology

- Establishing 10 transects in the research
areca with a total length of about 70 km.
Additionally, a total of 30 plots of 500 m? (25 x
20 m) have been established in the study site.
Within the transects and plots, walnut plant
species were collected and documented.
Specimens were deposited in the herbarium of
the Vietnam National University of Forestry
(VNUF).

- Morphology characteristics were described
based on living trees, herbarium specimens and
literature (Chan & Huyen, 2000; Dung, 1996;
Ho, 1992;2003; Sam et al., 2021). Identification
of Juglandaceae species by experts and
morphology characteristics comparison method.

- Conservation status of endangered species
were identified based on the Vietnam Red Data
Book (2007), the IUCN Red List (2020).

3. RESULT AND DISCUSSION
3.1 Species diversity of Juglandaceae in Cuc
Phuong National Park

A total of four species of Juglandaceae were
found in Cuc Phuong National Park including,
Alfaroa roxburghiana (Lindl. ex Wall.) Iljinsk,
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Carya sinensis Dode & Zucc, Platycarya
strobilacea Siebold, Pteracarya tonkinensis
Dode. They belong to four genera Alfaropsis,
Carya, Platycarya, and Pterocarya. The
number of species in Cuc Phuong National
Park accounts for 36% of the total number of
Walnut species and 57% of general species in
Vietnam (Kozlowski et al., 2018; Sam et al.,
2021).

a. Alfaropsis 1ljinsk.

Engelhardieae (Juglandaceae) consists of four
extant genera Alfaroa, Engelhardia,
Oreomunnea, and Alfaropsis (Yunfa Chen,
Steven R. Manchester, Zhuqiu Song, Hongshan
Wang, 2014). However, Iljinskaya (1993)
proposed Alfaropsis as a distinct genus in
subsequent phylogenetic investigations of the
Juglandaceae (Manos et al., 2007; Stone, 2010).
Both of Engelhardia and Alfaropsis have the
trilobite wing in each lobe, pinnate venation fruits,
but those of Alfaropsis also have a tendency to
possess some additional radiating veins from the
base of the wing. (Iljinskaya, 1993). There is only
one species Alfaroa roxburghiana with the former
name of Engelhardia roxburghiana (Kozlowski
etal., 2018). The species that belong to Alfaropsis
is a large evergreen or rarely semi-evergreen tree
up to 30 m tall with leaves even-pinnate and
alternate. Branchlets with solid pith. Plants
monoecious. Inflorescences forming androgynous
panicle (sometimes separate), terminal on new
wood (occasionally lateral, and if so on old wood).
Fruiting spike elongate, pendulous. Fruit a 3-
winged, small and glabrous nutlet, prophyllum
absent (Kozlowski et al., 2018).

b. Carya Nuttall

This is the second largest genus of the
Juglandacea, it contains 17 species distributed
in subtropical and tropical regions of Eastern
Asia and subtropical to temperate regions of
eastern North America. In spite of Carya, it is
sometimes  treated as a monotypic genus
(Annamocary sinensis), they have all the
essential features of Carya genera (Kozlowski et
al., 2018; Song et al., 2020). The Carya species
are deciduous trees up to 30(-50) m height.
Solid pith branchlets. Leaves alternate, odd-

pinnate. They are monoecious plants with male
and female spikes separate. The male spike in
clusters of three, lateral at the base of new
growth, pendulous. Female spike terminal on
new growth and erect. Fruiting spike erect. The
fruit is a drupaceous large nut with a thick, 4-
valved husk containing a smooth or wrinkled
shell with two or four compartments. Husks
completely or partially dehiscing (Lu et al.,
1999; Kozlowski et al., 2018; Sam et al., 2021).

c. Platycarya Siebold & Zucc.

Platycarya is a genus of flowering plants in
the family Juglandaceae, usually treated as a
single species, Platycarya strobilacea (Lindley,
1843). Species of Platycarya are deciduous trees
up to 15 m tall with alternate and odd-pinnate
leaves. Branchlets with solid pith. Plants
monoecious. In terms of its flowers and fruits,
this is one of the most unusual members of the
Juglandaceae. The cylindrical male catkins are
erect and clustered around the female cone-like
catkin in a candelabra style arrangement.
Female flowers are subtended by an entire bract.
The mature bracts are almost black, rigid and
persistent. Fruits are very small, flattened,
narrowly 2-winged nutlets (Kozlowski et al.,
2018).

d. Pterocarya Kunth

The genus Pterocarya is the oldest confirmed
fruits which date from the early Oligocene
epoch of North America (Kozlowski et al.,
2018; Song et al., 2020). This genus is divided
into two sections: Platyptera and Pterocarya
genera which contains the taxa Pterocarya
tonkinensis Dode (Manos et al., 2007; Manos &
Stone, 2001). Species of Pterocarya genera are
deciduous trees. Leaves alternate, odd- or even-
pinnate.  Male and  female  spikes,
inflorescences, separate, pendulous. Male spike
solitary, lateral on old growth or at the base of
new growth. Female spike terminal on new
growth.  Fruiting spike elongated and
pendulous, 15 - 45 cm long with 20 - 80 fruits.
Fruit is a 2-winged nutlet with four
compartments (Kozlowski et al., 2018).

3.2. Conservation status of Juglandaceae in
Cuc Phuong National Park
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A total of four Juglandaceae species were
found in Cuc Phuong National Park. There are
three species listed on the [UCN Red List 2020
and one species in the Vietnam Red Data Book
2007 as Endangered (EN) (table O01).
Platycarya strobilacea Siebold & Zucc is not
listed in either the JTUCN Red List or the
Vietnam Red Data Book. Howver, this species
is rare and only distributed in a small area of

Cloudy Silver peak (May Bac peak), Cuc
Phuong National park. This species has been
recorded in some provinces in the Northern
part of Vietnam, but it also occurs very rare in
theirs area. Therefore, we propose this species
as vulnerable (VU) for both the [IUCN Red
List and the Red Data Book of Vietnam (Sam
et al., 2021).

Table 1. Conservation status of Juglandaceae in Cuc Phuong National park

Conservation status

No Vietnamese name Latin name IUCN Red List Vietnam Red
(IUCN, 2020) Book, 2007
Alfaroa roxburghiana
I Cheo (Lindl. ex Wall.) Iljinsk LC
2 Cho dai Carya sinensis Dode EN EN
3 Coi Pteracarya tonkinensis Dode VU

Note: LC- Least Concern, VU — Vunerable, EN- Endangered.

3.3 Juglandaceae species in Cuc Phuong
National Park
3.3.1. Alfaroa roxburghiana (Lindl. ex Wall.)

Iljinsk
Synonyms:  Engelhardia  roxburghiana
Lindl.; Engelhardia chrysolepis Hance.,

Engelhardia wallichiana Lindl.,

Vietnamese name: Cheo, Cheo tréng, Cheo tia

a. Morphology

Alfaroa roxburghiana is an evergreen tree up
to 25 m tall, trunk longitudinally fissured bark
yellowish grey, longitudinally fissured. Leaves
even-pinnate, alternate, petiole 1 - 5 cm,
glabrous, leaflets 2 - 5 pairs, and entire.
Asymmetrical at the base, apex acuminate,
margin often revolutes, secondary vein 7 - 16

pairs, prominent below; petioles of 0.5 — 1 cm.
Inflorescence terminal, often bisexual, in
panicles of kittens 5 — 6 cm, reddish red. Male
flowers dense, sessile or short pedicellate; bract
and glandular bracts forming 3 teeth; sepals 4,
on a short receptacle, dorsally glandular;
stamens 4 - 8; anther glabrous. Female flowers
pedicellate, bracts partly enclosed at the base of
the ovary. Ovary globose, stigma 4-lobed.
Infructescence 15 — 25 cm, with tomentose
rachis, scaly, winged fruit, pediculate; wing 3-
lobed glandular, terminal lobe 2 — 6.5 x 0.6 —
1.6 cm, the lateral half shorter. Fruits a globose
nut, bracts developed into wings, enclosing the
base of the fruit, dark brown, with yellowish
brown scales, the middle wings 2.5 —4 cm long.

Figure 1. Fruits and young leaves Alfaroa roxburghiana (Lindl. ex Wall.) Iljinsk
(Source: Dao Cong Anh, Hoang Van Sam)
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b. Ecology and conservation

Alfaroa roxburghiana is a slow growing tree.
This species is distributed in limestone
mountain at an elevation between 200 - 600 m
in Cuc Phuong National park, which has often
mixed with Lithocarpus sp, Castanopsis sp,
Cinnamomum sp, Pygeum arboretum and
Edospermum sinensis on loam, and dry slopes
such as in the road along the direction to Sliver
Cloud Mountain. But the common areas of
these trees are in terrain areas in Mac Lake,
Bong Center, Cui Tren, Ma valley, O Tue field.
A total 25 mature tree and 36 seedling have
been found in the area. Flowering from April to
June and fruiting July — October. Alfaroa
roxburghiana was listed in the IUCN Red List
(2020) as Least Concern.
3.3.2. Carya sinensis Dode

Synonyms: Annamocarya indochinensis
A.Chev.; Juglans indochinensis A.Chev.

Vietnamese name: Cho dai.

a. Morphology

Carya sinensis is a large deciduous tree, up
to 30 m tall with 140 cm in diameter.

Cylindrical bole, smooth and often has
buttresses at stump height. Bark greenish and
longitudinally fissured along the bole. Twigs
horizontal, very gross, scatteredly tomentose.
Leaves imparipinnate compound, alternate 30 —
40 cm long; Rachis 13 — 30 cm, glabrous;
petioles 5 — 7 cm long, cylindrical, swollen at
the base. Leaflets generally 7, ovate-lanceolate
to elliptic, 12 — 14 cm long and 5 — 7 cm wide,
slightly swollen at the base, nearly rounded or
asymmetrical, acuminate at apex, margin entire
or wavy, glabrous on the two sides with tufts of
hair at the insertion of the midrib vein below;
secondary veins 15 — 18 pairs; petiolule 3 — 7
(-10) mm. Male inflorescences axillary in
fascicles of 5 (—8) kittens at the base of young
shoots; isolated, short stalk or sessile; sepals
absent; stamens 5 — 15. Female inflorescences
terminal. Female flowers glandular: perianth
formed of 4 — 6 teeth; stigmas 2. Nuts ovoid, 6
— 8 x 5 cm, apiculate-rostrated at the apex;
dehiscing by 4 — 6 valves opening from the top,
keeled. Globular to ovoid starch, 3 — 5 mm

long, 3-lobed cotyledons.

Figure 2. Leaves of Carya sinensis Dode
(Source: Hoang Van Sam, Dao Cong Anh)

b. Ecology and conservation

The natural distribution of this species in Cuc
Phuong is mainly in valleys or sometimes at the
foot of Limestone Mountains at an elevation
between 100 - 400 m. This species often mixes
with Sterbulus macrophyllum Blame, Sacara
dives Pierre, Hydnocarpus kurzii (King) Warb.
Every year, this species develops sprouts first
and when the sprouts are completed in March-

April, flowers in April-July and fruits mature in
September-October. A total of 31 mature trees
were found in the study site. Carya sinensis
naturally regenerates in Cuc Phuong National
Park and eight seedlings were recorded during
the field inventory. C. sinensis is listed in the
ITUCN Red List (2020) and Viet Nam Red Data
Book (2007) as Endangered (EN).
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3.3.3. Platycarya strobilacea Siebold & Zucc
Synonyms: Fortunaea chinensis Lindl.,
Platycarya longipes Wh.
Vietnamese names: Hoa huong, Huong nui.
a. Morphology
Platycarya strobilacea is a deciduous tree,
up to 15m tall with 40 cm in diameter. Bark
ash-grey, irregularly longitudinally fissured.

Young branches terete, brownn initially
densely pubescent, later glabrescent. Old
branches brown, glabrous with elliptic

lenticels. winter buds ovoid, axillary, brown.
Buds scales numerous, triangular, 5 — 7 mm
long, margin ciliate. Crown globose and thin.
Leaves odd-pinnate, alternate, 15 — 35 cm long,
petiole terete, slightly pubescent, dilated at
base with 7 — 23 leaflets; Leaflets opposite or
subopposite, subsessile, 4 — 12 cm by 2 — 4 cm,

Figure 3. Leaves and fruit of Platycarya strob

lanceolate-ovate or lanceolate elliptic,
attenuate toward tip, base subrounded, oblique,
margin clearly serrate, dark green and glabrous
above, greenish beneath and pubescent at axils
of veins. Penninerved, lateral veins 10 — 12
pairs. Flowers monoecious, minute, naked,
arranged into catkin-spikes. Male catkins 6 — 10
cm long, many flowered, erect, terminal, stalk
2 cm long, brown pubescent, stamens often 8§,
the length of filament unequal; anthers yellow,
globose, 2-celled. Female catkins about 2cm
long, subglobose, stalk 6mm long with brown
tomentum, often occurs above the male catkins.
Bracts broadly ovate, acute; ovary flat, style
short; stigma pubescent. Infructescence

subglobose, brown, 3 — 4 cm long, 2 — 3 cm
wide. Fruits a small, two winged, about 5 mm
long and yellow brown.

ilacea Siebold & Zucc

(Source: Hoang Van Sam)

b. Ecology and conservation

Platycarya strobilacea only growing as
scattered individuals at the Cloudy Silver Peak,
two km from Bong Center in Cuc Phuong
National Park. This species usually mixes in the
evergreen forest on limestone mountain,
elevation 600 m a.s.l. Low regeneration and a
narrow distribution contributes to the limited
number of species. Only 9 mature trees and 5
seedlings have been recorded in the area. This

species is not listed on the IUCN Red List
(2020) and Vietnam Red Data Book (2007).
However, this species is rare in the Park, with
low natural regeneration. Therefore we propose
this species as vulnerable (VU) for both the
IUCN Red List and the Red Data Book of
Vietnam (Sam et al., 2021).
3.3.4. Pterocarya tonkinensis Dode
Vietnamese name: Coi, Coi bac bd.
a. Morphology
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Pterocarya tonkinensis are up to 25 m tall
with a trunk up to 50 cm in diameter. The bark
is grey-brown or dark gray and flaky. Twigs
brown or yellowish-brown with yellow
scattered hairs. Leaves odd-pinnate compound,
alternate. Petioles with yellow scaled hairs,
glabrescent. Leaflets 5 — 7, opposite, ovate or
lanceolate; apex acuminate or tapering into a
sharp point, margin serrulate; terminal leaflets
are big, gradually attenuate toward both ends,
base cuneate; two basal leaflets are small and
asymmetric; midrib tomentose, petiolules very

Figure 4. Fruit, leaves and tree of Pterocarya tonkinensis Dode

short. Flowers unisexual. Male inflorescence is
a catkinspike, usually having 3 pendulous
spikes on terminal leaflets branches; male
flowers with pedicels 5 mm long, perianth with
2 — 3 in regular lobes. Stamens 5 — 6, filaments
short. Female inflorescence short, few-
flowered. Female flowers perianth cup-shaped
with 4 irregular dents, tomentose outside, ovary
inferior without style, stigmata 2. Fruits a
compressed globose drupe, 2.8 cm in diameter
with 4 grooves later dehiscing into 4 valves.

i

(Source: Hoang Van Sam)

b. Ecology and conservation

Pterocarya  tonkinensis  is  naturally
distributed in terrain area which is surrounded
by agricultural land (Cui Tren - Hoa Binh
province), and wet areas along mountain
streams (Buoi River) where there is elevation
from 200 — 400 m asl. This species mixes with
Anogeissus acuminate, Sambucus hookeri, ficus
sp in Cuc Phuong National Park. The population
of this species is negative impacted by human
activities. A total of 16 mature trees and 31
seedlings have been recorded in the area. This
species is listed io the TUCN Red List as
Vulnerable (VU). Flowering from March to
May and fruiting from May to June.
4. CONCLUSION

A total of four Juglandaceae species were
recorded in Cuc Phuong National Park,
belonging to four genera, including Alfaroa
roxburghiana (Lindl. ex Wall.) Iljinsk, Carya

sinensis Dode & Zucc, Platycarya strobilacea
Siebold and Pteracarya tonkinensis Dode. The
number of Walnut species in Cuc Phuong
national park account for 36% of the total
number of Walnut species and 57% of the
general species in Vietnam. Most species are
distributed between 100 — 600 m above sea
level in the study site. Juglandaceae species in
Cuc Phuong is not only of high diversity but
also of high conservation value with three
species on the [IUCN Red List (2020) and one
species in the Viet Nam Red Data Book (2007).
This research also provides information of
morphological and ecological characteristics of
four walnut species in the study site.
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PA DANG THANH PHAN LOAI THUQC HQ HO PAO (JUGLANDACEAE)
TAI VUON QUOC GIA CUC PHUONG

Hoang Vin Sam!, Pao Thi Dwong!, Nguyén Truong Son?

"Trwong Pai hoc Lam nghiép
*Vuon quoc gia Ciic Phiong

TOM TAT

Bai bao 14 két qua nghién ctru vé da dang thanh phan loai va hién trang bao ton thyc vat thugc ho Ho dao
(Juglandaceae) tai vuon quéc gia Ctc Phuong. Téng $6 loai thudc ho Ho Pao duoc ghi nhén la bdn loai, thudc
bdn chi bao gdm: Cheo - Alfaroa roxburghiana (Lindl. ex Wall.) Iljinsk; Cho dai - Carya sinensis Dode & Zucc;
Hoa hudng - Platycarya strobilacea Siebold Coi bic b - Pteracarya tonkinensis Dode. S6 loai ghi nhan chiém
36% tong s6 loai va 57% tong s6 chi ho HO dao tai Viét Nam. Tai Clic Phwong, cac loai dwoc phan bd chi yéu ¢
dai cao 100 m — 600 m so v&i muc nudc bién. Céc loai thudc ho H dao tai vuon quéc gia Cuc Phuong c6 gia tri
bao ton cao vai ba loai duge ghi nhan trong danh Iyc do thé giéi IUCN nam 2020 va mot loai trong sach do Viét
Nam nam 2007. Loai Platycarya strobilacea Siebold chua dugc ghi nhan trong danh luc d6 ITUCN va sach do
Viét Nam nhung ciing hiém gdp va co6 phan b hep nén cling duogc d& xuét can quan tdm bao ton. Bai béo cung
cép thong tin vé dic diém hinh thai va sinh thai cta bdn loai dugc ghi nhan tai khu vuc nghién ctru.

Tir khéa: bio ton, da dang, hg Ho dao, Vuon quoc gia Ciic Phwong.
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