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Status and analysis of rare and endangered plant resources for Chinese Ecosystem

Research Network
SU Wen "

Key Laboratory of Ecosystem Network Observation and Modeling , Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of

Sciences , Beijing 100101, China

Abstract; Biodiversity was a vital foundation for human survival and development, and its conservation played a crucial role
in maintaining Earth’s ecosystem functions. Rare and endangered plants constituted an essential component of biodiversity,
making their protection and research in China both urgent and practically significant. The Chinese Ecosystem Research
Network (CERN) harbored a collection of rare and endangered plant species, which held significant scientific, economic,
and social value. These resources were of great importance for biodiversity research and conservation at research stations,
regional scales, and the national level. Based on the compiled Rare and Endangered Vascular Plant Inventory of CERN,
this study analyzed the species composition, endangered status, and distribution across research stations of these plant

resources. The findings aimed to provide a reference for systematic research, effective conservation, and sustainable
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utilization of rare and endangered plants at both individual and cross-station scales within CERN. The results showed that :
(1) CERN hosted 189 rare and endangered plant species ( 140 genera, 75 families) , including 7 ferns (5 genera, 5
families) , 7 gymnosperms (7 genera, 4 families), and 175 angiosperms ( 128 genera, 66 families). Among these, 2
species had first-class state protection and 62 had second-class protection ( List of National Key Protected Wild Plants) ;
133 were listed as Critically Endangered, Endangered, or Vulnerable ( China’s Biodiversity Red List) ; 31 appeared in
threatened categories of the IUCN Red List; and 37 were included in CITES Appendix II. (2) These rare and endangered
plants were distributed in 14 ecological field stations, 12 of which were forest ecosystem field stations. The ecological field
stations with abundant rare and endangered plant species were located in regions with high plant community diversity and
served as important in situ conservation sites for these species. (3) A total of 18 rare and endangered plant species were
distributed across more than 2 ecological field stations, with one species occurring in 4 stations (the widest distribution).
Ecological stations sharing rare and endangered plants were grouped into three clusters to facilitate collaborative research on
their biological traits, ecological adaptations, endangerment mechanisms, and conservation-based utilization strategies.
Given the multifaceted economic value of rare and endangered plants within CERN, we recommended that ecological field
stations strengthened both protection measures for wild populations and expanded experimental demonstrations of sustainable

utilization technologies, thereby better supporting local economic development.

Key Words; Chinese Ecosystem Research Network; rare and endangered plants; biodiversity; ecological station
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CERN EWMMifa 4 S Y 24 O &2 MMy nF 4 b T 42 Fhh e Blees Jshscs a4 .
I R SR IR AP U] | T E AR ) AR LT 40 44 Sk A 9 TUCN 254 CITES Bffs &8 ik | 0 A S 4abn . 78
BRI RE R SRR MU (http . //www.iplant.en/ ) 1 { Flora of China ) { " FE ALY &) 762k i, XF Fh
CAR TR AN AN T E S O 0 IR 2t DA Eh Y =P S M

FIH Excel X} 4 sk 174811, /04T CERN MW fa iy A 2s Wia i 5 g0 A Suinfh, 75
FTHIOFERN [ 45 G4 2 M4 /38T (Social Network Analysis, SNA) 7746, o0 Aii T 24N E Bl (T i fG Y vEA 7
FATRRAL A0 AT SR Pajek #4 # 2-8 X 2% ) J R 0 A T 2 A LA L A= 25 36 B9 22 0 U0 6 Al 400 %) EL AR 49 A 5 1)
VOSViewer i — A6 A= 250 SR 45, 430 3 T A AR WIS AR ) (1) A 283k =2 0] SCHR BT

2 HRESH

2.1 EWMPfaR A
2.1.1 AL

A CERN A Fh 2 S 4R ) AT 401, INBR B 2 M %h 45 31 CERN 485 R4 205 1 1087 J& 2931
T, ARG WAEAEY) 189 F, 43 I8 75 Bl 140 J& , G IAEY) S B S I8 7 b #RFHEY 4 BL7 I8 7 B 8
Y66 B 128 J& 175 Fh (£ 1) . L5REH B FHEY & CERN 2R ey £k,

#1 CERNBEHHEEDEH#SITE

Table 1 Taxonomic statistics of rare and endangered plants at CERN

K S Sum BRIP4 Number of rare and endangered plants
Taxa #} Family J& Genus Fift Species #} Family J& Genus fift Species
BRIAEH) Fern 31 82 203 5 5 7
HFAEY Gymnosperm 9 14 26 4 7 7

B FHE% Angiosperm 165 991 2702 66 128 175

&t Total 205 1087 2931 75 140 189

CERN: FEA S RGHIFE M Chinese ecosystem research network

212 BHUR4DK

TR b G 4R Bon A 1—2 MEma Y a ety 57 Bk, & SRR L AR 185 76% ,
# W CERN MR L ZRE0E . &8 3—4 FiAa 12 B, 5 BRI 16%;5—9 FiigAa 3 B, &
BB 4.00% 520 FhLLERORHG 2 B, BRI 2.67% (% 2) . FEITHT =07/ 28} Orchidaceae) , 5
Bl (Fabaceae) fl#%F} ( Lauraceae) , 7354 26 FF 20 FpA1 11 F,

TEIBGUKF b ERmWIGAEY) 140 ANJE h  Fiilus 2 (1) )& /2 B & ( Dalbergia ) A 8 Tt , HAK K BJE (Acer) 1
LIS & (Ormosia) 539 5 Fh 4 B (£ 3) . KERIME A BRI EFAR D Horp B 1 FPiyik 110 &,

22 EWifeysiie s S go
221 FEZEESREEEY)

CERN WY Z & s R B A A 64 B, or)E 36 BH 47 J& . Horb, R — YR YA L5 A2 (Taxus
wallichiana)) H3 45 ( Ginkgo biloba) 2 Fy [ 5 = 2 IR 4 K90 5 62 Fh, 4055 b o 00 25 I 2 ( Angiopteri
caudatiformis) 4z ES1 ( Cibotium barometz) 55 6 FERISAHY) , LLH ( Pinus koraiensis ) F1ELIIAE ( Torreya fargesii)
2 P T A W, 4 2k 2% (Anoectochilus roxburghii ) | % & B ( Cercidiphyllum japonicum ) . & . AR ( Michelia
baillonii) 7K 75 # ( Tetracentron sinense) %5 54 Fig MY, WiB] CERN ) [E K S AR B A LA 1T 9k £
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Table 2 Family composition of rare and endangered plants at CERN
ot , B Bkt S
B i f AL A R . ) BH(F 0
Number of species Number of Proportion of Family ( Number of species)
umber of species families total families/ % amily ( Number of species
=20 2 2.67 2B} Orchidaceae(26) , 5.8} Fabaceae(20)
10—19 1 1.33 &R} Lauraceae(11)
5—9 3 4.00 WA RL Aceraceae(5) , H-&FF Liliaceae(5) , BEFF Ranunculaceae(5)
F75 K Bl Annonaceae (4), FL B} Araliaceae (4 ) , B % F} Clusiaceae (4 ), B £}
44 12 16.00 Meliaceae(4) , {1 F FF} Combretaceae(3) , f:ASIEFE} Ericaceae (3) ,5¢3-F} Fagaceae
’ (3) ,K22El Magnoliaceae (4) , S #EPRFF Marattiaceae(3) , A FREFL Myristicaceae(4) ,
FAF} Pinaceae(3) ,#5HiF} Sterculiaceae(3)
WEAE Bk Bl Actinidiaceae N [EREE Araceae, 5 91 45 Bl Aristolochiaceae , B 7 Bl
Asclepiadaceae, J/NBERL Berberidaceae R TRl Celastraceae s BBl Dioscoreaceae R iRk
) 20 26.67 Ebenaceae, o Elaeocarpaceae , THRERE Juglandaceae,, £ =R Lecythidaceae , 5
’ Moraceae, % 7% B} Rosaceae, 7§ % B} Rubiaceae, % #l Bl Salicaceae, JC & T
Sapindaceae , L. 5. fZ F} Taxaceae, Fi % £ Thymelaeaceae, # # £l Tiliaceae, h #f 7T
%l Verbenaceae
%R Anacardiaceae, J& 1T #k B Apocynaceae, 1% # Bl Arecaceae, R B
Bolbitidaceae,, WM R} Burseraceae s %R Buxaceae i HERRH Cercidiphyllaceae, Fe
WAL Clethraceae , HEAEF} Convolvulaceae , B3 E} Crypteroniaceae, KB F} Cyatheaceae,
S5 B} Dicksoniaceae N wR Bl Euphorbiaceae , KX F B Flacourtiaceae R g
Ginkgoaceae , 4 2 M B} Hamamelidaceae, 7K %5 e Hydrocharitaceae, f1 w B
1 37 49.33 Lycopodiaceae , [jj C. &l Menispermaceae , B4 IR Fl Myrtaceae , K BEF} Oleaceae , i HUR}
Piperaceae , B A B} Podocarpaceae, 6 & B} Polygalaceae, LI JEARF} Proteaceae, 2%
Fl Rhamnaceae , ZL# B} Rhizophoraceae , =7 Bt Rutaceae , IIHEF}F Sapotaceae , 5 H-HLEL
Saxifragaceae, T M F Bl Schisandraceae, 7K # # B} Tetracentraceae, MU %1 A &}
Tetramelaceae, 11 25 B Theaceae, 3 Wk F} Urticaceae, 7 %4 £} Vitaceae, 2
Bl Zingiberaceae
*3 EHNEHEYESENERSMEBSIT(3 Ll EWE)
Table 3 Statistics on the number of species of rare and endangered plants by genus ( more than 3 genera)
Tl gk e
&% a2
Number of .
Genus . Species
species
Bl 548 Dalbergia obtusifolia , K4 W Dalbergia dyeriana, % S8 Dalbergia rimosa , ¥ 1
B Dalbergia 8 Dalbergia hupeana , ¥ ¥ W Dalbergia hancei , &M #5 ## Dalbergia stipulacea, 5t 2. ¥ Dalbergia
mimosoides , #}HM #i#8 Dalbergia pinnata
. ZAL Acer mundshuricum,xﬁgmm Acer palmatum, F IR Acer thomsonii R KSR Acer komarovii
WRJE Acer 5 \ )
Il 52 4k Acer griseum
. . MBIELL G Ormosia fordiana , YoM 2155 Ormosia glaberrima , }RIELL TG, Ormosia semicastrata , 75 4L
ZL 5 J& Ormosia 4 — . .
5. Ormosia yunnanensts
S5 BESEIR, Angiopteris 3 ?Eﬁf:—}% Tqr JBE S 'Angiopteris Sokiensis , # &1 W 3% J8E S Angiopteris caudatiformis , £ 3k W ¥ JAE 3
Angiopteris helferiana
)& Cinnamomum 3 ULKAE Camphora micrantha , "E W45 Camphora chartophylla , B #& Camphora mollifolia
=& Cymbidium 3 22 Cymbidium faberi, #>% Cymbidium ensifolium , %> Cymbidium sinense
BEBE Garcinia 3 RRANIBE TS Garcinia xishuanbannaensis , SFFBETE Garcinia tetralata , K ZHEHE Garcinia lancilimba
P> )& Goodyera 3 HHEBE 2% Goodyera henryi, KAEBEM >% Goodyera biflora ,/NBEM: >4 Goodyera repens
ANZJ@ Panax 3 JZ23%-t Panax japonicus, =t Panax notoginseng ,¥771% Panax japonicus
EIRR Paris 3 RFEME Paris thibetica ,SEFME Paris polyphylla ,-EW—H4E Paris polyphylla
FLESJE Rhododendron 3 [t A= #LHS Rhododendron dendricola ,*f B¢ ¥1:8% Rhododendron aureum ,

WA B9 Rhododendron dendrocharis
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CERN A5 [ & S5 H Y 32 i A 133 F, Horp W fa ¥l 8 i 40 dl = ja UL (Aquilaria yunnanensis) 39
JNEL ( Calathodes oxycarpa) S5 WE ( Epigynum auritum) 55 ; G 39 Fi, A0 55 W¢ /& A1 42 ( Huperzia serrata) |
Y1¥ ( Nageia nagi) &R IEH (Pouteria grandifolia) I ZLH ( Pellacalyx yunnanensis) 55 ; 5y f& ) 86 F, 41,
§ 22 P15 K ( Bolbitis angustipinna ) L& MRS (Larix gmelinii) | B EE( Barringtonia fusicarpa) | AN
( Ormosia glaberrima) 111 AR ( Sinowilsonia henryi) %%, 133 FAEHI A 63 Fhi E4eA F 0 f5H e Fh 7
WfEIR 19 BhAN S fEYIF 37 Fh,
2.2.3 IUCN Z i)

1E 189 MR P fG ALY T , B i T ( Gondostemma punctatum) .z B RN 5.5 ( Myristica yunnanensis ) 1l £
T ( Pterospermum menglunense ) #% 51 i ( IUCN Z1 6, 24 5% ) WA fG W0 Bl , 55 A 1L B2 W% (Acer griseum ) | 1 H#
( Machilus nanmu) | 8.3 K2 F ( Litsea szemaois ) 55 10 Fp Wi fE W), & K2 (Abies fabri) . & K ( Oncodostigma
hainanense) KWW ( Salix magnifica) 55 18 Fh 5 fGHFh
2.2.4  CITES Fff s YA

CERN E#ifai¥ i CITES SIAM S LA 6 Bt 24 J& 37 F, 22805 19 & 25 Fh, % I i T 2
(Anoectochilus burmannicus) S U1 B > ( Coelogyne punctulata) M55 % ( Dactylorhiza viridis ) \%f ' % ( Neottia
puberula) VLINTE (Liparis nervosa) %5 ; B G M #48 ( Dalbergia obtusifolia)) K4 NI ( Dalbergia dyeriana) .
FH A ( Dalbergia pinnata) 55 8 F 3 B i BHE L UTH (Aquilaria sinensis) Flz Fa LA 2 Fi s O R IE5ERREL
LGRS 1R, 405 R BB ( Alsophila podophylla) 4 BX LG AZ
2.3 By 8o i

SRR CERN BRSERIAG T 14 1A 3 % 4) JUh SRS RA A 127,
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Fig.3 Rare and endangered plants distribution map of CERN
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Table 4 Number of rare and endangered plants in each ecological field station

AW BT EEREAR MR PR W FiL
Station name Station code Ecosystem type  Geographic location Numke:,r of Number of Numb?r of
families genera species

(g ek BNF R 21°57'39.4"N,101°12'0.4"E 52 81 103
AR SNF AR 31°18’18.7"N,110°28'26.1"E 14 19 22
AL ALF FOYIN 24°32'53"N,101°01'41"E 8 14 15
2 [Fl HTF FOgTN 26°51'0.2"N,109°36'15.1"E 12 13 14
K E i CBF FOTIN 42°24'10"N, 128°05'41"E 9 10 11
A L DHF FaTiN 23°09'21"N, 112°3039"E, 9 10 11
Bk MXF FoyN 31°41'38"N,103°53'41"E 9 11 11
DT 13 GGF AR 29°3423"N,101°59'19"E, 7 7 7

T Bk QYF FeIN 41°50'43.5"N, 124°55'39.2"E 6 7 7
JenT AR BJF AR 39°57'0"N, 115°24'36"E 3 3 3
Ry NMG i 43°32'54"N,116°40'25"E 2 3 3
1L HSF R 22°40'35"N,112°53'51"E 2 2 2
e PDF FON 26°14'45"N,105°45'50"E 2 2 2
W JZ W DTM 1 b 29°27'22.7"N, 112°47'8.6"E. 1 1 1

14 A 250l P P XU AN 3l 26 e A B IR o 2, 3R 31 103 Ff, 50 Js 52 7 81 J& , i 4! 5 ife <5
FHEMIEBIE S,

K5 BAVNRMNEEHACENRIPRINEHRRER

Table 5 Protection level and endangered level of rare and endangered plants in Xishuangbanna Station

%50 T A
Category Class/ grade . Examples
species
B 5 T 5 P 2 B BE Aglaia lawii B2 3% L% )8 Y% Angiopteris helferiana | BR 1€ £ fii}

% 33 Dendrobium thyrsiflorum | o XK 1 Horsfieldia kingii . P4 MK Tetrameles
nudiflora %5

State protection

o ] 1 A AR A S S A e
Threatened categories of China’ s W f& 7
biodiversity red list

“H VLA Aquilaria yunnanensis , JE ¥ [0 5. Croton yanhuii | 5t Ut 5 94 &
Goniothalamus cheliensis JEFAHT S8 Neonauclea tsaiana 55

G4k 2% Anoectochilus roxburghii B3 LA Crypteronia paniculata MRz F- 5
Hife 31 Mangifera sylvatica | T i Ak Syzygium austroyunnanense ., z5 RSl
Xanthophyllum yunnanense 5§

FLIRME Acer thomsonii. \JGM35957 Dioscorea glabra WL Fg ¥ 3% Elaeocarpus

; 41 . . X
Hfe austroyunnanensis . ~EAFE Gmelina arborea LIAHK# Phoebe rufescens &
IUCN % J& i 9 A Threatened s 3 W E Goniostemma punctatum .z~ 7 A 5.5 Myristica yunnanensis . i) €3
categories of the IUCN red list & FH Prerospermum menglunense
Wit 7 A Camphora chartophylla S8 KT Litsea szemaois JH A Machilus
e nanmu \NZLH Pellacalyx yunnanensis %5
5 10 TSR~ Amomum menglaense R ER Callicarpa yunnanensis .6 % Fh 9
& Elaeocarpus rugosus FEA Oncodostigma hainanense 5
CITES [ff 7 k9 #h W3 T 15 T IT I8 2% Anoectochilus burmannicus . ¥l >% Apostasia odorata . + U1 %

CITES appendix Aquilaria sinensis BEW A Dalbergia obtusifolia 5§
TUCN . tH- 5 [ /4547 556 B International Union for Conservation of Nature ; CITES . Wil 1 B A ShAE Y b E R 52 5 2 24 Convention on International
Trade in Endangered Species of Wild Fauna and Flora

PIACER G A SRR WG A 22 Fl 40 )@ 14 BH19 J& 76 14 DAl FE 28— M B0l B 58 8 S AR P
A S — R YL G, R HEYIZIE £ (Panax japonicus) M EAFS EINMESE 8 F; Hir | g
SEAAZFZIE L id 8 T A W) 2 FE 2068 24 55 b B B fa R4, B A% 44 ST IG5 2 %) 3 A 3 11 G i A
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(Clethra fargesii) ; B TUCN ZL024 YR IIA LLEAZ LA 2 Bl fa Aty ; S A CITES B IrA M5 2% K
AEBEM 2% ( Goodyera biflora) ' JEYFE >4 ( Calanthe brevicornu) /N>~ ( Goodyera repens)4 Fi -2 FHEY)
A xRl A L S L R Bl 5 Ak SRR WA AR ) A BB A X A 2 A 10 FR D) B
R E B IGCHY) 15 F, Hb | B R AR R A 4125 A 3k ( Dendrobium moniliforme) | 2= B 3 55 %
( Pleione yunnanensis) JKFH 3 s 55 1 R E AP ZREMEL (04 55 ) IR EHEYD , A TCEE
Al ) 14 MRS fERY T, B R RS AEY) (8 s R B AR AR 5 b s SR AR 32 U )
FLFE FAEBIEE (Actinidia chinensis) 4 TBH) 8 % ( Cymbidium ensifolium ) FHEFEZ ( Morus wittiorum ) 4 Fp[E 5
AR RE YRR SEAE ) AW T B 4E ( Sarcococca longipetiolata) 1A
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Fig.4 The correlation diagram of multi-station distribution of species and ecological field stations
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Fig.5 Network of ecological field stations based on common rare and endangered plants
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