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Abstract; Gastrochilus rantabunensis ( Orchidaceae) is an endemic plant species to China with extremely small populations.
The known populations are situated at the forest edges frequently affected by human disturbances and face severe threats
from habitat fragmentation. Through systematic field surveys, this study delves into the habitat characteristics, epiphytic
patterns and community structure of this species. The results indicate the presence of six populations in Xinning County and
Huitong County, Hunan Province, with an estimated 700 individuals in total. However, the number of individuals varies
significantly between populations. All populations are located near residential areas at the forest edges with limited
distribution, and some habitats show signs of degradation. This species primarily grows as an epiphyte on Pistacia chinensis,
with its distribution pattern significantly influenced by the host tree’ s deciduous nature and health status. There is a positive
correlation between the epiphytic height and the host tree’ s height and diameter at breast height. Species similarity across
communities is low, although they shared a certain number of common species. Notably, G. rantabunensis prefers forest edge
habitats along ditches or streams, possibly reflecting its adaptation to specific local climate conditions. Moderate
anthropogenic disturbance might help create suitable habitats, but continuous interference could have negative effects. Based
on these findings, the following recommendations are proposed. Artificial propagation through cross-pollination combined
with seed aseptic germination techniques to enhance genetic diversity and maintain population size and genotype diversity.
With Pistacia chinensis as the main epiphytic host, forest edge habitats adjacent to water within national parks or nature
reserves, which facilitate long-term monitoring, should be prioritized for ex situ conservation and reintroduction trials. It is
suggested to establish a long-term monitoring system and systematically advance conservation efforts through protected areas,
maintain habitat integrity, and engage in public education. This study not only provides practical guidance for constructing
conservation areas focused on single-species protection, but also offers scientific references for developing ecological

restoration strategies for other species with extremely small populations.

Key Words: plant species with extremely small population; Gastrochilus rantabunensis; population investigation;

epiphytes; forest edges; conservation strategies
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Fig.1 Habitat of G. rantabunensis
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Table 1 Habitat characteristics and natural status of G. rantabunensis
. ATk B . e vy
y oV THCRERERE WERE WENE ARG
L R Artificial disturbance fiE .
. . Plot area/ . . . The height of The DBH of Number of
Community Altitude/m intensity and habitat Host tree .
(mXm) _ host tree/m host tree/cm G. rantabunensis
characteristic
FEP 1 Community 1 430 120x30 RN B 1 B X 17 54 25 150 bk
BET% 2 Community 2 329 60x30 5k AR KR B 1 BREHA (BET2) 8.5 54.5 2530 Bk
1B (FEr) 14.7 35.5 21170
FEPX 3 Community 3 407 30x30 RN T T KB R 6 FRE A 4—16 10.8—38.2 25 140 ¥k
1 H /N 13 50 24 60 B
FEP 4 Community 4 293 30%30 Sk A BN ORI T 1 B A 17 60 1 #k
BEFE S Community 5 557 60x10 5k A B (R 1 BREE A 18 40 25100 #k
9% 6 Community 6 265 oxap T HRANEREAELE 30 104 250 b

Wb

TR 1 BLULRMTE 1 ATV STV 2 VU RORE 2 Frab T s T 3. B DT 3 AT s Tk 4 LIS 4 B AL TRV s W9 5. 0 FERTRI I 5 A iiess
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Fig.2 Wind speed and photosynthetically active radiation in the forest-edge community ( Community 3) and adjacent dense forest
( Community 3A)
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Fig.4 G. rantabunensis on different host trees
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BRI > TR A BRI 48 B 76 J 88 FhAEE MY (£ 2) o FEIE 1 J& S| bk, 3 22 1 26 J&
26 FIAEY, FRAR)Z 5 13 B RSP BAT JMAS L B (Pinus massoniana ) ; HEVE 2 J& W 405 TR MR, 3£ 19
B 28 J8 28 FHH, TR A 12 Bl DRI T R R AR 40 01  Ligustrum lucidum) s REVE 3 J8 36 S350 i
AR ASHR, 2 12 BE 17 J&§ 18 FAEY), T ARJZ S 12 Bl Pe i S SRS | B0%E AR/ N8R VR 4 J& 7% i i it
M5 BE 15 8 15 AR, IR R E A T B LR A ( Prerocarya stenoptera ) | B % K FI B ( Melia
azedarach) ; HE7% 5 J& H SR TE M A MRS, 3 12 BL 14 & 14 FhREY), FeARZ 5 12 B L3 FP R EAT X
(Q. glauca) FIFMH ( Celtis sinensis) ; REVS 6 J& 4R iE AR, 2 16 B 16 J& 17 My, 7o A2 12 # JL#F o8B
1 FEIE( Elaeocarpus decipiens ) FIRIESE ( Mallotus philippensis) o FEE HANAT A& W Z0 I 22 —Fh A= 22 BHAE Y
HETETRARZ 34 . BEIE AE RS 22 52K BE s 1 BEARZ YR P 0K 2 A Z YR FE .

K2 ARIE=FHEETAABEMFEM
Table 2  Species composition in communities of G. rantabunensis

HEAJZ Shrub layer HAJZ Herb layer

fiiay2 Community F*ARJZ Arbor layer

5 1 FEAT Phyllostachys edulis

2% Camellia oleifera

TS Premna microphylla WA E Hedera nepalensis var. sinensis

Community 1 #ZE 1L Maesa japonica ik Parthenocissus tricuspidata

HAFNF Elaeagnus pungens 42>~ Cephalanthera falcata
FemHEEAR Pittosporum glabratum

[E -+ K3h55 Mahonia bealei

M Pinus massoniana
fRAEHE X Quercus chungii B4 Lonicera japonica
TE Castanea mollissima

WA Liquidambar formosana

WA Pistacia chinensis

1122 Alpinia japonica
NHDE Serissa japonica 1% Vitis amurensis
L4 Lindera reflexa
HIMk Kalopanax septemlobus
B/NHAW Alangium kurzii
PUREAE Cornus kousa subsp. chinensis
AEFIHE Betula austrosinensis
AL Platycarya strobilacea
kit Trachycarpus fortunei
) LM Pinus massoniana
f#4 Platycladus orientalis

H M Mallotus apelta & B Xanthium strumarium
B Acorus calamus

A HAEJE—Fh Synotis sp.
TR Pennisetum alopecuroides

Community 2 AT llex chinensis

R Ligustrum lucidum WA Fraxinus insularis
5 Triadica sebifera NHAE Serissa japonica
= Phragmites australis

£ Achyranthes bidentata

JIE Cinnamomum wilsonii

%A Pistacia chinensis

vk 3

Community 3

25K Leucomeris decora
M Zanthoxylum bungeanum
MM Eriobotrya japonica
i Citrus maxima

i Ulmus pumila

¥t Trachycarpus fortunei
FRE Citrus sinensis
%A Pistacia chinensis
INHAR Quercus chenii
X Quercus glauca

FHE Preroceltis tatarinowii
KR Celtis sinensis

i Ulmus pumila

Y& B Bidens pilosa

Tk Phytolacca acinosa
B80EE Cayratia japonica

WF34 Chrysanthemum indicum
B4 Colocasia antiquorum
IR Perilla frutescens
2EFHEE Hemiboea subcapitata
HE Parthenocissus tricuspidata
R Sinomenium acutum

W% Solanum nigrum

T Bl Phytolacca acinosa
B8R AF Cayratia japonica
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V% Community F¥AJZ Arbor layer

WEAJZ Shrub layer

FARJZ Herb layer

B4 Dalbergia hupeana
FEMA Acer amplum subsp. catalpifolium
K RAEM Zanthoxylum myriacanthum
N BT Ligustrum quihoui
W Styphnolobium japonicum

W 4 W% Pterocarya stenoptera

AR Pistacia chinensis

B Melia azedarach

Community 4

518 Dalbergia hupeana
X Quercus glauca
IKAT Phyllostachys heteroclada
¥ Trachycarpus fortunei
W 5 FEANT Phyllostachys edulis
H X Quercus glauca
KM Celtis sinensis

Community 5

WXk = Sloanea sinensis
%A Pistacia chinensis
HUBESE Mallotus philippensis
PUREAE Cornus kousa subsp. chinensis
WM Liquidambar formosana
BRJE—F Quercus sp.
JNH 2L 0T Ligustrum quihoui
IR LA Carya hunanensis
YAl Vernicia fordii

s 6 FEAT Phyllostachys edulis

K& Elaeocarpus decipiens

HMIBESS Mallotus philippensis

Community 6

WA Pistacia chinensis

L1 Ligustrum lucidum
WEW Liquidambar formosana
PEW Zelkova serrata
LIRS Machilus pauhoi

& Camphora officinarum

FEHA Firmiana simplex
ISP Alangium chinense

#i Maclura tricuspidata

K Boehmeria nivea

PR £ Buddleja lindleyana

LA Lindera glauca

2% Camellia sinensis
R FN Eleutherococcus senticosus

T B Buddleja lindleyana

3% Solanum nigrum

Tk Phytolacca acinosa

A AL S Millettia dielsiana
B8R} Cayratia japonica
BRI Clematis chinensis
Wik T Aspidistra elatior

JE M Dalbergia hancei

Rkl Phytolacca acinosa
Wi B Ophiopogon bodinieri

TR 2 B B HE

232 HEEYMA R

T T H 4 DE WA 22 T b BEY& v | %5 26 B ( Vitaceae ) FIE ML ( Anacardiaceae ) 2 30H B, #HiE A
(Pistacia) FEEAR ST JE AT SR AN AT R RERRIAHUBEARAC (R 2 &1 5) o 2 [FEL 2 SR AR 2= i db e
) ALEE 8 AN A5 Bl K El ( Euphorbiaceae ) | #1: 3 Bl ( Elaeocarpaceae ) . K A& Bl ( Poaceae ) | A 18 B}
(Oleaceae) JEMFL( Anacardiaceae) | ILIZE B FL ( Cornaceae )  F A Fl ( Altingiaceae ) Flfs £} ( Lauraceae ) ;5 >3t
HIE B 8 (Mallotus ) . W AT J& ( Phyllostachys ) . & b1 J& ( Ligustrum ) | ¥ ¥ K J& ( Pistacia ) F1 & &

(Liquidambar) ;4 AR HBESS  BAT HE AR RIS (L. formosana) (R 2 Kl 5) .

PR R BT B 2 [ B A5 W A 22 U AR R W i 2 R AT — E AR B st A v 1) A
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16 NEA R ARARE HIBEFL (Juglandaceae ) (763} B ( Fagaceae ) BB 11 Z5FL (Theaceae ) | LA BIR} TN
Bl (Araliaceae) FEARL AL KEE AR FBLEE( Phytolaccaceae ) HiiF+( Ulmaceae ) , B} ( Fabaceae ) \ K
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(Celiis) BRI ( Quercus ) FI ¥ 10 50 J& ( Buddleja ) 5 10 D ILA M BAT 812 AR P BEAE ( Cornus kousa subsp.
chinensis) WA B | Zc 01 | B Bli ( Phytolacca acinosa ) . 5 W . /NI 22 01 ( Ligustrum quihoui ) . FM A F1 g f 52
( Buddleja lindleyana) (2 . 5)
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Fig.5 Comparison of species composition across different communities at family, genus, and species levels
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