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THE GENUS ERIA LINDL. (ORCHIDACEAE JUSS.) IN VIETNAM

The paper deals with the results of long-term, investigation of genus Eria in Vietnam — one of the largest
orchid genera in flora of Vietnam and in family Orchidaceae as a whole. Many representatives of the genus
Eria are not only an important component of primary epiphytic and lithophytic plant communities, but
also play an important role in national medicine and may successfully been cultivated as ornamental
plants. The brief descriptions of main types of vegetation natural habitats of genus Eria, data about dis-
tribution and ecology of genus Eria, about the main lines of morphological evolution, adaptation and spe-
cialization of genus Eria are given. The results of geographic and florogenetic analyses of Eria species in

Vietnam are given. The conservation status of species of the genus Eria in Vietnam was determined

(according to classification TUCN)

Introduction

The genus Eria — is one of the largest orchid
genera in flora of Vietnam and in family
Orchidaceae as a whole. According to the mod-
em researches, it includes 46 species in the ter-
ritory of the country that represents 6 % of all
orchids in Vietnam [1—4, 6]. This genus occu-
pies in Vietnam the third place after
Dendrobium and Bulbophyllum. Many repre-
sentatives of the genus Eria have wide distri-
bution in Vietnam and form an important
integral component of primary epiphytic and
lithophytic plant communities, typical for the
majority of primary forests. Other species of
this genus have circumscribed distribution,
representing strict endemism. Such endemic
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species represent a very sensitive element of
the flora. They may be successfully used as
markers in biogeography, in monitoring of pro-
tected territories and in analysis of anthro-
pogenic changes observed everywhere in flora
of the country.

It is necessary to underline, that the genus
Eria exhibits the center of diversity in Indo-
Chinese peninsula, where it is presented with
all main sections and have representative
species composition.

The genus Eria in Vietnam gives under-
standing of the main and most important lines
of evolution, adaptation and specialization not
only in the genus Eria, but also in all family
Orchidaceae. The genus has the large value for
modern phytogeographic analysis, study of
florogenetic processes in Indochina, for deli-
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The genus Eria Lindl. (Orchidaceae Juss.) in Vietnam

mitation of main centers of local endemism and
biodiversity, as well as for outline of desirable
protected areas.

Many representatives of genus Eria are not
only an important component of primary
epiphitic and lithophytic plant communities,
but also play an important role in national
medicine and may successfully been cultivated
as ornamental plants (Fig. 1—38).

The main types of vegetation and most
typical habitats of species of the genus
Eria in Vietnam

Monsoon tropical woods are most typical for
Vietnam. The species of the genus Eria are
plants of woods occurring almost exclusively in
various types of primary forests. The flora of
epiphytic orchids is very rich and includes
about 10 species of the genus Eria on the type
of evergreen broad-leaved lowland woods on
alluvial soils, which exist now as a small frag-
ments along the rivers. For such woods are
characteristic wet rainy summer and dry winter.
These woods usually are wet and highly close.
The trees of the upper stratum belong to tropi-
cal families and their heights reach 30—35 m.

Evergreen and semideciduous broad-leaved
and coniferous forests on ancient karst lime-
stones at elevations up to 1000 (1400) m are
richest in orchids and Eria species in Vietnam.
The genus Eria is represented in these woods

Fig. 1. Eria calcarea V.N. Long et Aver.
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approximately by 20 species, among which are
lithophytes and epiphytes. The climate here
differs in the hot and wet summer and very dry
cool winter. At low elevation in these woods
dominate broad-leaved trees, which are gradu-
ally replaced by conifers, such as Pseudotsuga,
Tsuga, Calocedius and Pinus on higher eleva-
tions. Lowland woods on acidic silicate soils
have other species composition of the genus
Eria and including about 12 species Eria.
Usually such woods relatively wet and close,
however in the south of the country semide-
ciduous and deciduous dry woods and savanna
woodlands freguently replace them. Beginning
from heights 600-700 m, in these forests
appear gymnosperms from such genera as
Podocarpus, Dacrycarpus and Dacrydium. The
special ecological group is presented here by 3
miniature species of the genus Eria, living in a
peripheral part tree crowns, as well as 5 species
with lithophytic mode of life.

Fig. 2. Eria lactillora Aver.
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Fig. 3. Eria foetida Aver.

Fig. 5. Eria carinata Lindl.

Vu Ngoc Long

Fig. 4. Eria obscura Aver.

Fig. 6. Eria gagnepainii Hawkes et Heller
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Fig. 7. Eria globifera Rolfe

There are about 15 species of genus Eria on
’he mountain and highland woods on acidic si-
cate soils, which are widely spread all over
‘Jie country. The wet and cool climate caused
:redominance here of trees of subtropical fam-
ies. Large tree ferns are very usual in such
Aoods. The dry season is short. The high
Tumidity defines in these forests abundance
i~.d diversity of epiphytes.
Coniferous trees become usual at the tops of
r. juntain ranges. On montane slopes they reach
40 m height, and on mountain peaks form cloud
::rests with gnarled trees, commonly not higher
m-an 10—12 m. In more dry conditions here do-
minate Dacrycarpus, Dacrydium, Keteleeria, Pinus
«:qya, P. merkusii, and in more wet — Fokienia,
‘anninghamia, Nageia, Podocarpus, Tsuga, Pinus
m- "pfii and P. dalatensis. The distinct dry sea-
son here is not present. The species composition
.1 epiphytes is not rich due to low winter tem-
r-ratures, but the abundance of epiphytic plants
5 high. To this group, besides other orchids,
relong about 8 species of the genus Eria.
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Fig. 8. Eria diversicolor V.N. Long et Aver.

Dry semideciduous woods and the savanna
woodlands spread wide in the south of the
country at elevations 0-500 m, where prevails
semiarid climate with the long dry season. In
wood undestory the xerophytic grasses and
bamboos dominate. Orchids here are not too
various. The genus Eria is represented in these
woods by two species both of which, however,
are strict endemics.

For other plant communities wide spread in
territory of Vietnam (shrub, herbaceous, man-
grove communities, swamps, various secondary
groupings etc.), the species of the genus Eria
are not characteristic and meet as infrequent
exception.

Geobotany, distribution, ecology
and protection of species of the genus
Eria in Vietnam

The flora of Vietnam is typical flora of
Paleotropic Kingdom numbering about 10350
species, which belong to 2256 genera and 305
families. From them about 750 species and 135
genera fall into to family Orchidaceae, largest
family in the flora of the country. All species
were ranged into geographical groups on the
base of their distribution, which reflect their
natural history and migrations (Table 1).

Very large diversity of natural conditions,
habitats and types of environment of Vietnam
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n
Table 1
Types of Vietnamese Eria species distribution

Type of species distribution Species names %
4.1. South-Asian group 4 species: 8.7%
4.1.1. South-Asia-Malesia Eiia bractescens 2.2%
4.1.2. South-Asia-Sundaic Eria billora, E. lasiopetala, E. parmea 6.5%
4.3. Indochina-Malesian group 3 species: 6.5%
4.3.1. Indochina-Malesian Eria floribunda 22 %
4.3.2. Indochina-Sundaic Eria oblitterata, E. tenuiflora 4.4%
4.4. SE. Asia mainland group 39 species: 84.8 %
4.4.1. E. Himalaya-SE. Asian Eria acervata, E. arnica, E. apertillora, E. bambusifolia, E. carinata,
(mainland) E. clausa, E. corneri, E. coronaria, E. muscicola, E. paniculata,

E. pusilla, E. tomentosa 26.1 %
4.4.2. S. Chinese Eria crassifolia 22 %
4.43. E. Himalaya-Indochinese Eria dacrydium 22 %
4.4.4. Malay-Indochinese (mainland) Eria bipunctata, E. eriopsidobulbon, E. globiiera, E. globulilera,

E. perpusilla, E. siamensis, E. sutepensis, E. truncata 17.4 %
4.45. Indochinese Eria donnaiensis, E. gagnepainii 4.4 %
(except Malay Peninsula)
4.4.6. Vietnamese Eria bidupensis, E. boniana, E. calcarea, E. carunculosa, E.

cochinchinensis, E. diversicolor, E. foetida, E. lactiflora, E. lanigera,

E. longipes, E. obscura, E. pulverulenta, E. simondii, E. spirodela,

E. thao 32.6 %

supports a highest level of a biodiversity and
high level of plant endemism, especially in
Orchid family (endemics in flora of the coun-
try represent about 10 % of species and 3 % of
total number of genera). The genus Eria pre-
sents important component of floras of wet
tropical regions of Southeastern Asia and
includes in Vietnam 46 species. It represents
6 % of all Vietnamese orchids, which from
them 15 species (32.6 %) are endemics of
Vietnam.

As a whole florogenetic analysis of species
of the genus Eria gives a pattern of floristic
connections, justified for all flora of the coun-
try. In this respect the orchid flora of Vietnam
(including species of the genus Eria) reveals

closest floristic connections with the East
Himalayas, southwest part of Indochinese
peninsula, including Malay Peninsula, and

southern China. Less connection are observed
with Philippines and Sunda islands. The largest
group of Eria species is formed by strict
endemic species (Table 1), Such species in
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Vietnam are 15 that present 32.6 % of a species
composition of the genus Eria, represented in
flora of the country.

Six floristic districts or floristic provinces
are defined and accepted on the base of phy-
togeographic, geological, geomorphologic and
climatological data on the territory of Vietnam.
The greatest species diversity of the genus Eria
is observed in South Annamese province (29
species, from them 6 are endemics of this
province), and also in Central Annamese (22
and 1), South Chinese (21 and 1) and North
Indochinese (20, no one endemic) provinces.
Relatively poor species composition is
observed in South Indochinese (17 and 2) and
Sikang-Yunnan (14 and 2) provinces.

The species of the genus Eria, occurring in
Vietham, may be separated into 3 ecological
groups: (1) the species of the first group pre-
fer wet evergreen broad-leaved and conife-
rous forests on limestone, which widespread
in north of the country. (2) The species of
other group grow in mountain regions of cen-
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:ral and southern Vietnam, where the acidic
silicate rocks, sandstones or shifts prevail. (3)
The species of the third group do not show
mie obvious preference to the certain sub-
'wate (Table 2). On their mode of life the
species of the genus Eria in Vietnam are
divided on epiphytes (42 species), lithophytes

14 species) and terrestrial plants (2 species).

The part of species inhabits a mountain belt

elevation 800- 1500 m above sea level (28
species), at elevations 0—800 may be found
:3 species, and the same number of species
live in highlands as high as 1500—2500 m
i b1 For 9 species the elevation range of
-ibitats was not fixed. The species of the
genus Eria in Vietnam prefer regions with a
r.igh level of atmosphere precipitations, which,
r.owever, usually is seasonal, therefore plants
develop adaptations for survival during more or
s long drought (Table 2).

Now majority of species of the genus Eria in
rapidly die out as a result of the
incontrolled collecting and destruction of their
nabitats.

All species of the genus, especially strict
endemics, need protection all over the coun-
try. About 16 species of the genus Eria are
very rare plants, 7 — rare; all of them are
known on one or several old findings and now
ire very close to extinction. The species some-
times reported as common, actually, are rather
common only in restricted territories of sur-
vival pieces of primary woods, but not all over
the country. According to criteria of classifica-
:ion ITUCN, 1species of the genus Eria in flora
of Vietnam is endangered, 15 species are vul-
nerable, and 13 species belong to the group of
lower risk and deficit data for an estimation of
the status for 17 species. The protection of
species of the genus Eria, as well as other
orchids, must include a lot of measures, such
as the gualified research of the flora for dis-
covery of existing populations, organization of
protected areas and their monitoring, edition
of the verified Red data book, prohibition of

Vietnam
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the collecting of plants for commercial pur-
poses, wide public education of necessity of
conservation of rare species as national treasu-
re (Table 2).

Generic and infrageneric classification and
evolution of the genus Eria

The genus position is defined as: Fam.
Orchidaceae Juss., Subfam. Epidendroideae
Lindl.,, Trib. Epidendreae Humb., Bonpl. et
Kunth, Subtrib. Eriinae Benth., Genus Eria
Lindl. The genus Eria is the largest genus of
subtribe and includes 350 —400 species. Genus
Eria in flora of Vietham represented by 13 sec-
tions and 46 species.

Different directions of the evolution, which
have determined formation of the sections of
the genus, represented in Vietnam are ana-
lyzed as following:

(1) The section Bambusifoliae appears in the
genus as the most primitive on the base of
combination of numerous very primitive fea-
tures. Probably it is ancestral group.

(2) The formation of not swollen short stem
with distichous conduplicate leaves, and lip of
guite complicated structure covered with papil-
lae, imitating pollen grains, has resulted in for-
mation of species of the section Mycaranthes.

(3) One of the main evolutionary tendencies
consists in formation of cylindrical little thick-
ened pseudobulbs consisting of 2 internodes;
the apical internodes in this case are shortened
and two leaves approach on an apex. Such
phenomenon is characteristic for sections
Polyura, Secundae and Trichosma. Most primi-
tive among them are the section Polyura, hav-
ing simple petaloid lip, and section Secundae
with a simple lip bearing poorly visible callosi-
ties. More advanced section of this group is the
section Trichosma. The lip in species of this
section gets complex of lamellate keels and
much reduced flower bracts that appear as
hardly visible scarious scales. The most
advanced species of section form almost orbi-
cular pseudobulbs.
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Table 2
Data on ecology and status of Eria species in the flora of Vietnam
i epi- litho- terre- Si Ca 0 - 800- 1500 — status occur-
Species name .
phyte phyte strial substrate substrate 800 m 1500 m 2500 m rence

1. E.acervata + + + + VU nr
2. E.amica + + + + + LR nr
3. E.apertiflora + + + + vu nc
4. E.bambusifolia + — — DD vr

5. E.bidupensis + + + DD R
6. E.biflora + + + + DD vr
7. E.bipunctata + + + + VU nc
8. E.boniana + + + + LR nr
9. E.bractescens + + — DD vr

10. E.calcarea + + + + Vu nr
11. E.carinata + + + vu r
12. E.carunculosa + + + — DD vr

13. E.clausa + + + + + DD r
14. E.cochinchinensis  + + — DD vr

15. E.comeri e + + + + — LR c
16. E.coronaria — + + + + + LR VC
17. E.crassifolia + + + + AV nc
18. E.dacrydium + + + + DD vr
19. E.diversicolor + + + DD r
20. E.donnaiensis + + — DD vr
21. E.eriopsidobulbon + + + VU nr
22. E.floribunda + + + + vu
23. E.foetida + + + + vu 0
24. E.gagnepainii — + + + + — + LR nr
25. E.globifera + + + — — + + LR nr
26. E.globulifera + — — + + + LR nr
27. E.lactiflora + + + + VU r
28. E.lanigera + — + DD VT
29. E.lasiopetala + — + + + LR nr
30. E.longipes + + — DD vr
31. E.muscicola + + + DD vr
32. E.oblitterata + + + DD vr
33. E.obscura + + + VU 0
34. E.paniculata + — + + + + LR \C
35. E.pannea + + + + + LR nr
36. E.perpusilla + + + EN vr
37. E.pulverulenta + + — DD vr
38. E.pusilla + + + + + \AY) nr
39. E.siamensis + — + + + + LR nr
40. E.simondii + — — — DD vr
41. E.spirodela + + + + + VU VT
42. E.sutepensis + + + + + vu 0
43. E.tenuiflora + + — — — DD VT
44. E.thao + + + + + LR nr
45. E.tomentosa + + + + + LR nr
46. E.truncate + + + + VU r

Explanations for the table: first three columns (from the left to the right) means epiphytic, lithophytic or terrestrial mode
of life recorded for Eria species; next two columns mean preferences of the species to substrates developed on silicate
acidic rocks (granite, rhyolite, quartzite, andesite, silicate sandstone etc.) and on solid crystalline limestone; next three
columns mean elevations reported for habitats of the species — in meters; last two columns mean status species in the
wild (according to IUCN categories: EN — endangered, VU — vulnerable, LR — lower risk, DD — deficit data and
species rarity (vr — very rare, r — rare, nr — not rare, nc — not common, o — occasional, ¢ — common, vc — very
common); " — data are absent.
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e)) The sections Cylindrolobus, Hymenaria, tions

Pinalia and Urostachya represent central trunk
in evolution of the genus. For this evolution
line is typical successive thickening and
oligomerization of shoot to formation of large
fat pseudobulbs, formation of colored flower
bracts and complicating of lip structure. The
lip gets the complex structure specific to each
of listed sections. Lip of species of the sections
Cylindrolobus and Hymenaria is distinctly ta-
bulate with various keels of a complex struc-
ture and large colored flower bDracts.
Pseudobulbs of the most advanced species of
last section become almost orbicular. The spe-
cial type of a lip is characteristic for sections
Pinalia and Urostachya. Lip of species of the
first section has massive junction with column-
foot, and inflorescence becomes head-like. For
species of the second section are characteristic
the lateral lobes of a lip connected by the high
transversal connective, that forms cup-like
structure similar to wide nectary (Fig. 9).
Highest level of oligomerization of
orthotropic shoots is typical for species of sec-

Dendrolirium, Strongyleria and
Xiphosium. Section Dendrolirium occupies the
central place in this group. Here is observed
the changes of pseudobulbs form from cylin-
drical to almost spherical one, consisting of
2-3 internodes. Leaves in some species
become succulent. This tendency increases in
some species of section Strongyleria, when
leaves become cylindrical, taking up function
of a reserving of water. Pseudobulbs at such
species are not formed. In the second group of
species of section Strongyleria is observed the
maximal oligomerization of orthtropic shoot,
which is represented by orbicular juicy
pseudobulbs, consisting from one node.
Pseudobulbs with one terminal leaf are charac-
teristic also for section Xiphosium. Flowers of
species of this section have wing-like keels on
lateral sepals that are a unigue feature of very
high specialization.

General miniaturization has leaded to for-
mation of section Conchidium, which looks
guite heterogeneous on its origin and mor-
phology. A deep reduction and metamorpho-

A.sect.13. Conchidium

Fig. 9. The scheme of phylogenetic relationships of main sections of the genus Eria, represented in Vietnam flora
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sis of all members with partly or complete
reduction of leaves is observed here. Green
flattened pseudobulbs carry in species of the
section function of photosynthesis. In every
respect species of this section give an exam-
ple of the highest specialization not only in
the genus Eria, but also in all Orchidaceae
family.
Main issues and discussion

e Strict correlation of a diversity of species
of the genus Eria with a high level and con-
stancy of humidity of habitats during all year is
revealed; climatic features of the territory of a
habitation of the genus Eria with revealing of 7
types of a climate, which are: 1) monsoon tro-
pical climate with cool winter and summer
rains; 2) with cool winter and summer —autumn
rains; 3) with warm winter and win-
ter —autumn — winter rains; 4) with warm win-
ter and autumn-winter rains; 5) with warm
winter and summer rains; 6) monsoon sub-
equatorial climate with summer rains; 7) mon-
soon tropical mountain climate.

» It was found that the greatest diversity of
Eria species is observed in primary mountain
forests at medium elevations. The 7 main types
of vegetation (identical with 7 types of climate
features) and most typical localities of species
of the genus Eria in Vietnam are given: 1) ever-
green broad-leaved plain forests on alkaline
soils; 2) evergreen and semideciduous broad-
leaved mixed and coniferous forests on lime-
stone rocks; 3) evergreen lowland forests on
silicate soils; (4) evergreen montane and high-
land forests on silicate rocks; 5) semideciduous
and deciduous dry lowland forests; 6) coastal
vegetation, swamps and mangrove thickets; 7)
secondary and agricultural plant communities.

» It was found, that 8.7 % Eria species in
the flora of Vietnam belong to South-Asian
type of distribution, 6.5 % species belong to
Indo-Malesian type and 84.8 % of species
have Asian continental (mainland) type of
distribution. The last group includes
species with E. Hymalaya-SE. Asian distribu-
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tion (26.1 % of species), S. Chinese distribu-
tion (2.2 %), E. Hymalaya-Indochinese distri-
bution (2.2 %), Malay-Indochinese continen-
tal (mainland) distribution (17.4 %), Indo-
chinese distribution (4.4 %) and strict
endemic Vietnamese distribution (32.6 %).
Such florogenetic allocation of Eria species
reflects character of all flora of Vietnam and
confirms its very high level of endemism.

» It is found the circle of status problems of
species of genus Eria Vietnam, that the major
ity of endemic species needs protection.

* The main evolutionary tendencies in the
genus Eria were outlined on the base of
detailed morphological studies. These defined
ways of morphological evolution were used as
a base for infrageneric classification, which
resulted of 13 sections of the genus, 46
species. In the flora of Vietnam 15 species of
the genus are strict endemics of the country
(including two species, described as new to a
science).
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: J1 ERIA LINDL (ORCHIDACEAE JUSS.)
» BETHAMI

By Hrok JloHr

- i30HanbHWiA LIeHTp NpupogHMumMX Hayk i TEXHO-

rn B'eTHamy, LleHTp ekonorii, npupogHux pe-
. M-:B | HaBKOMWLIHLOIO CepefoBULLA [HCTUTYTY
— niyHOi bionorii, B'eTHam, M. XoLWUMiH

Y cTatTi BUKNAAeHO pesynbTatu 6araTopiyHoro
;.e6iyHoro pgocnigxeHHa pogy Eria Lindl. y
5 rTHami — 0AHOro 3 HalbinbluMX pogis opxigen
n BetHamy i poauHu Orchidaceae B Uinomy,
r-'nTo npeAcTaBHWKIB pody Eria € He nmwe Bax-
‘#5010 CKNAfoBOK MEPBUMHHUX eniiTHUX Ta
TITHUX POCAVHHMX YrpyrnoBaHb, a N CTaHOB-
NT> 3HAYHWUIA MNPaKTUYHWIA [HTepec SK NiKapCbKi
i rKkopaTuBHI pocnvHW. HasefeHo cTucni onucu
XMOBHUX TUMIB POCMMHHOCTI MiClb MPUPOLHOIO
:-1:TaHHA pogy Eria, BIiZOMOCTI L1040 NOLWMPEHHS
- ekosorii Buais pogy Eria y B'eTHami, ronosHi
-i~pAMKU  MOpONOrivyHOI eBoNOLT, ajanTauii Ta
“rwanisauii uboro pogy. NpeacTaBneHi pesynbTa-
W - reorpaiyHoro i (IOporeHeTUYHOro aHanisy
- _.B pogy Eria y B'eTHami. [laHO OUiHKY cTaTycy
. 3 pogy Eria AK poc/iuH, wWwo notpebyoTs 0Xo-
‘«:HU (BignosigHo fo knacugikayii TUCN).
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POL ERIA LINDL.
BO BbLETHAME

(ORCHIDACEAE JUSS.)

By Hrok JloHr

HaunoHanbHbI LEHTP eCTECTBEHHbIX HayK WU Tex-
Honormn BbeTHama, LIeHTp 3kosoruun, pecypcos U
OKpPY>KatoLLeln cpefbl MHCTUTYTa TPONUYeckoi 6umo-
norun, BbetHam, r. XownMuH

B cTatbe 13n0XeHbl pe3ynbTaTbl MHOTO/IETHErO BCe-
CTOPOHHero m3y4deHuns poga Eria Lindl. Bo BbeTHa-
Me — OJHOr0 13 KpyrnHehwmnx pogoB OpxXugein go-
pbl BbeTHama u cemeiictBa Orchidaceae B uenom.
MHorve npeacTaBuTeNN 3TOr0 Pofa He TO/bKO fAB-
NAKOTCA  BaKHELIEA COCTaBMSIOLLEA MEPBUYHbBIX
ANMUMPUTHBIX W JIMTOPUTHBIX PaCTUTE/NbHBIX CO06-
LLeCTB, HO Takke MNPeACTaBAlT 3HaUMTESbHbIN
MpaKTWYeCKUiA MHTEPEC KakK NeKapCcTBEHHblE U fe-
KopaTuBHble pacTeHus. MpuBefeHbl KpaTkue onu-
CaHWUs OCHOBHBIX TUMOB PAcTUTENLHOCTU MECT Mpu-
pogHoro obuTtaHus BuAoB poga Eria, ceefeHus o
pacnpocTpaHeHUn 1 3aKonoruu BUAoB poja Eria Bo
BbeTHaMe, 06 OCHOBHbIX HarpaBfeHusax Mopgono-
rMYecKoli 3BOMOLMK, afanTaumy 1 cnelmanmsanum
aToro poga. MNpeacTaBneHbl pesynbTaTbl reorpagu-
YeCKOro 1 (poporeHeTUYecKoro aHanmsa BU4oB po-
[a Eria Bo BbeTHame. [aHa ougHKa cTaTyca BUA0B
poga Eria Kak pacTeHWiA, Hy>XaaroLmxcsa B oxpaHe (B
coOoTBeTCTBUM C Knaccudmkauymein IUCN).
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