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Unclear resource background seriously restricts biodiversity
conservation of Rhododendron in China

Liu De-Tuan', Chang Yu-Hang', Ma Yong-Peng'*
(1. Yunnan Key Laboratory for Integrative Conservation of Plant Species with Extremely Small Populations,
Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China)
Abstract. China harbors more than 600 species of Rhododendron and is thus considered a
modern distribution and differentiation center of the genus. Based on the Red List of
Rhododendrons, Red List of China’s Higher Plants, and Threatened Species List of China’s
Higher Plants, as well as recent investigations, we re-analyze the threatened status of
Rhododendron according to the criteria of the IUCN Red List and plant species with extremely
small populations. As a result, among the 12 critically endangered Rhododendron species,
four are no longer Critically Endangered, one is Data Deficiency, and one is Extinct. In total,
nearly 20% of the Rhododendron species are threatened in China, and another one third are
data deficient. Thus, the unclear resource background seriously restricts the biodiversity
conservation of Rhododendron in China. Future research should include comprehensive
investigations on Rhododendron resources, and urgent action should be taken to protect
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critically endangered species with extremely small populations. Fundamental research and
landscape applications should also be strengthened.
Key words . Rhododendron; Endangered; Investigation; Assessment
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Table 1 New endangerment categories of 12 critically endangered Rhododendron
species based on the latest investigation data
LG Ji S 127 IR IE(Y) AEE(RR) SRR X BEER
Species Original category Populations Individuals EOO (km?) New category

W #BS R. hemsleyanum CR Blab(1i,iii)
#UHLES R. liboense CRD
SR B MBS R. nitidulum var. omeiense CRD

AL KALES R. griersonianum CR Blab(1i,iii)

MBS R. balangense (i, v)

BAESEASHERY R. calophytum var. paucifiorum  CR Biab( i, iii); C1

CR Blab(iii, v) + 2ab

LTEEKEY R. meddianum

L4ER RS R, amesiae

JEFEFEES R. brachypodum

CR Bl1ab(i,iii); C1
CR Blab(1,ii,iii)

CR A2c

CR B1ab(iii) ; C2a(ii)b

KMHLES R. protistum var. giganteum
CR Bl1ab(i,iii); Ct
CR Btab(i,iii); C1

I EiFtRY R. guangnanense
WIRBEEFRS R. caesium

7 163 12 CR Blab(iii, iv)
3 67 27 CR C2a(i); D
127 55 CR Btab(iii)
3 300 _ CR B2ab (1, ii,ii,
v,v)

>1000 - CR B2ab(iii,v)
1 32 - CR C2a(i); D
4 5027 1929 EN Blab(iii,v)
9 3914 5892 VU C2a(i)
7 2265 7546 VU B1ab(iii)
12 3227 4760 VU C2a(i)
0 0 - EX
- - - DD

. CR, WWJEWifG (critically endangered); EN, #ifE(endangered); VU, 5f&(vulnerable) ;

( data deficient) .

EX, 457K (extinct); DD, #diifk=



54

XUTEIAT A ;ARBTG5 ) 29 T [ AL B A Jm R 69 A= ) 2 R AR 4P 521

FGRUFA R, (BT AR 4 DFREE, MR R
o 3 5000 #k, H EOO N 1929 km?, Kk T
100 km?, /INF 5000 km?, i £ 25 9% vh A B i 1S
R RWife, PFA EN Blab(iii, v) ., SAEH:AY 5 R
ZEIREEGE, WYk iRiE, B, ik, B
B REAER R T, BREE 1 AR TR
AW, (HEAEF A8 A EOO KT 5000 km?, Fil
B A MRS 2, Hifa 9% VU C2a(i) .
AL, 4a#EAERSAY EOO KT 5000 km?, HR%Z
FIABIEHE . KSR, RFFFERENTI, HH
TREEECE AR B 2, HM e S5 %R VU
Blab(iil) . B AL A A& 5 AL RS 1 B R, HAE @
At B IR SN RHER AT, R R (A
i, BRI ESE) ARAEL T, BRI
JeTF AL BS A 4 B A 26 A5 Y e R
FEAER AR R AR, T R A
5%, HTFHMMXKA, Z NG, HA
TR S AT R AL AR /N AR S5
SENRE, fEEH AOO ANKTF 10 km®, HifE %
ATk 22 VAl O A BE W e CR. A< A1 BA £ 2015,
2019 AEXF) e A B AL T e T A, I
ViTHHEZ PR Yol R Adesk o, ¥Rk
P EEALAG, HED AR TR BRAH . RS
NZEWENMIE, DI r ARG K 4, ol
MRS RIAE AR, AR — 2o, i
JRRE B L B A LR 0 A M s AR 0 B SRR AR (Fl
T) REEMMN B AT, TP RAA, SR
WNEHR = .

W/ N BT A AB ) S 4 53 A M SeoBe 7 B 52 1] B
oA, KINZ 2 A S HERREFINRERE R T, 2
I AR B R b P S AR R
B BT RS A BRI e N AF R RS, FLRE
BF I 440 (R BT A A Y L DAL 12 bl B i A
ASAETRAE T, DS A B G/ N B A= A 4 (A
ARG 1B, AREIRAT ERTE AR R, B
FERS . ZH ARG | SssRE AL RS | AL KA AY AR
J& T WAL NP AR, AR SE T SR AR A
5%

BAVEEF MR A TP R B, X Bep Wi fa AL AY s
Y2 A FAbm g (ded . RIb sy b k) ,
e R AR T, A R — 2T
I8, TEXSER FERfEFih, REKHFLRS | Pt

SR 2 TR 02 T IR 4 X Oh, RZ BRI, 72
12 MREBSCOIRI T, BARZEALRS | SRAEAERS
FEAEALAS | RBIALRS 4 R TR A X
W, (EXIF AN ERE FR AL S AL s A W i PR 3P A 55
W T, AHBCAH ATRERFA TR, b5 %
WA RIPAIPTTE, HRTKZE X ATRER S T
RAEERLLRA RS AR, RIH A 300 24k, HIL
AT BT E A, SRR 2 Bk, AT
WO ARLL KA BS SRR DA 187, S it f
I, PR Z RIS, JF A TR I X &
(1 2 D75 AL RS R AR ORI IXYE R, X
AL RS T AW B S A I, BT AR Sh 25 g
e Zhett, BRSO B, RARALT
PRIPIXIN, 52 B0 2 BB AR BT A B2 00, Bl
s NERIIE 22, AR TR AR Al RE TR
iR, W TALRSIE R A S, AR
MAFAEAL S, INSEAERERY, AR ERE (A
HOCHE U ——IA L A9 T AR D B 3 AR 1O IE
SHAFAE, RACHESFTFERE R B2 UM . WE
S N SRR AR, 8 B T RERS Ik Y
ZRE, WSS/ NESS | N TAGES | TEARE
sk, AERARE RAF, JFAEMES SRR, MA%
B, XGRS R —8, HTRER
ARICRAE, ARHBIRG S 4 2
[Fi) 44 75 ) — BB 22l S R, W2 AR AR
T BN AR TARZIRME , i IIbsA 2
B, ARG A SE DR | GBI RRIE B =
AORRAS | B0 28R A B P PR R AN TS IR 4, L2 BT
ShR AR TARZ NIRRT

3 FRIPEW

3.1 MEMBEEENAZRNLEE

A IEIEIA | PR RIR AL B D5 14
fifi, FEESIEAMIRREEZ | i)z, fERRST
HRBNE, AT AEAR Z A, 22858 )R AR
PR DRI OFTRR , 25 AL RS FE R AR R PR3Pt ok
TIRIME, T H AT A RS B JE A Y 600 B, R
W= FE o TR IR A TORE, AEASAE IR AR B )
A DI A 558 A BRI BORLAN TR, AR AR XE LA
TR, BEREHET TR, MEfak
J&, EPEALRSAERY L S A E BIR , JUHE IR
MR AR ES AL, NZRTH S HAR & i 1T B R




522 AL S N o

%538 %

m, GEAR TR, FRARH ., BEUKHEAHT ., A
SRR AZEAE AL S AL R H D, G SRR A
FH RN S, JoH R A AN e
JUREAERG , AR AR SR AR b I A BT RO AR
AR IR, T LA E K 45 L SR AE
( R. vialii Delavay et Franch.), ZrARiFkA%, WH
Wi, RIZFEN™ 5, W T ARSI & A 5
FKHPTRYE, & TR, 2 YHE RS RS
PIPLBTERIE , o BEAR R (AT R AL B IR 0, 53 FA
T B B L R R B AR R A T 52, 3K
AR R RS AR SR AL WIS B HATA Ik,
REMEERYC KL 4 Fh (SEFINR 4 F) ,
F5/NEIR KBS (R xiaoxidongense W. K. Hu) . #%
“ k-9 (R. adenosum Davidian, #x it B 4 A 7F
HAA = &) . ok ALHS (R, kanehirae E. H.
Wils.) I F ma AL S, A R PR R AT L = DA
Kl B Wt e K4

AT B0 5 A Y A ) R A A TAE
() PLAeIT s R s = P Fh i A, 204 EATX
A FIA S BRI AR PR, SRAE R A 5 2 IR
H1DNA BF8E; (2) PRdeTF R X 7 K e
HiL X AL B AL EVR R A TR, RERTILIX . T e
ST E 2 AL RS AL Z R PO A A by, H
X I DXl A A o R A AR S s (3) BEXT
WfERRE, PRGBSI A, AR mohr £
FFTEA TV
3.2 $REMBYMI R HLBERP” FIEM
N AR

DI O30 A= ) 27 W0 5 5 8 2 E AT Rl 5
FERART SO R (LR L, AR T RO T
1, (B4 Sey AR AT BEAERF AR 45 R Ok Z ATt E 4
FRHE R A 5L B YRR, a7 F ALY . ARZD RS
AN EBE A AEAR S 55— R A T K
FENSk, XFESLUE SE T AR R E R, Bk
K, A 1200 RA0AES LR P, 2 70%
(844 ) AR CTHLLRY) , SR, EATEZER
FETE TRy HFEFHE =, H—FLL LW
BIEFAAE 1A EDBILA RS TR E 600
ZRFEAS AL, {UH 155 FhaZ2 3] T T s AR 4
EFAE 2014 e iy, TR EFERG AL TR
IRARZ RS MacKay #1 Gardiner!'® &% 4 21 5,
AR R R, AT E | EPEEEPEE, [

A T L A S R 2 AIG 516 T Ji Ak B A6 490 B4 G 3
o W RW, FRER I DR A0 [ 4 i BUE
A, RSB IR A AR, AMLELS S &
T LU AR X, 0 ST ] g 8 R AR g 0
DX, N SEHRL A O RIE B SR
— LA RS B A RO XA R4 5, (H 2 DL R A
. AAHB, BhatE R RT3, TR E RS
R B AR —E S BRI R, F
2R /)N P DX B8 B — FE RS AE I R R PR 4P AT 3, X
REAHE RS AL AR IR 7 S LB

RAAT BT AL A AL B SRt O 47 R
BLIBRSE . (1) PUSETT AR B i i b 2 B 48 Rk
PETE; (2) PLSETT R/ IR AR S 48 Bk £
PEE; ()L RIRER . %% ARG s
My DX el ) 3 A A S AE B DR A ORGP AR s (4) WA
AFPIG . /DAL RS AEFP IR, A5 R 5 A0
DNA B oRE, 42 i 3 [ A w28 4 B I8 1 6 & o
(5) JFREE gy, s dRlal . IR A7 . SRR AR}
7R — A B8 AR /N ol R R A AL B A T A B R
(6) THESIHAE Y0 T , SR G A ) S A )
R (7) IFRALRSAE T A A I T T, e HA
SO ERIFERSAE RN R, B E IR E A O AR RS AR
T

Bigt: T EREBAE YRR A e At T P
o SR 52 BT T 44 53 ) v Rk RS AR TR B VARG B, i
SIS

S 3K

[1] ERE PETRLHEE[J]. IEFHE, 1993(8) : 64.

[2] KumarV, Suri S, Prasad R, Gat Y, Sangma C, Jakhu H,
et al. Bioactive compounds, health benefits and utilization
of Rhododendron. a comprehensive review[ J]. Agric &
Food Secur, 2019, 8(1) . article number 6.

[ 3] MacKay M, Gardiner S. Geographic analysis of Red List
Rhododendron ( Ericaceae) taxa by country of origin iden-
tifies priorities for ex situ conservation[ J]. Blumea, 2017,
62(2): 103-120.

[ 4] Kumari K, Srivastava H, Mudgal V. Medicinal importance
and utilization of Rhododendron. a review [ J]. Res Envi-
ron Life Sci, 2015, 8(4) . 761-766.

[ 5] MacKay M, Gardiner SE. A model for determining ex situ
conservation priorities in big genera is provided by analy-
sis of the subgenera of Rhododendron ( Ericaceae) [ J].
Biodivers Conserv, 2017, 26(1) . 189-208.

[ 6,] Chamberlain D, Hyam R, Argent G, Fairweather G,



54

XUTEIAT A ;ARBTG5 ) 29 T [ AL B A Jm R 69 A= ) 2 R AR 4P

523

[10]

[11]

[12]

[13]

[14]

[15]

[17]

Walter KS, The genus Rhododendron. its classification
and synonymy [ M ].
Edinburgh, 1996.

Ma YP, Milne RI, Zhang CQ, Yang JB. Unusual patterns
of hybridization involving a narrow endemic Rhododendron

Edinburgh: Royal Botanic Garden

species ( Ericaceae) in Yunnan, China[J]. Am J Bot,
2010, 97(10) . 1749-1757.

EABEOT, Jr . PERIAE . B 57 & W 2 ML
A Bhef AL, 1994,

JrEGAE. PEESIE . B 57 B B 1 M. dtat, Bl
ih A, 1999.

Yuan FM, Zheng FR, You HM, Zhen HL, Bi YH, Ning
QH, et al. Flora of China: Vol. 14[ M]. Beijing: Science
Press; St. Louis: Missouri Botanical Garden Press, 2005.
Cai L, Neilsen J, Dao ZL, Ma YP. Rhododendron longi-
pedicellatum ( Ericaceae), a new species from southeas-
tern Yunnan, China[ J]. Phytotaxa, 2016, 282(4) . 296—
300.

Ma YP, Wu ZK, Xue RJ, Tian XL, Gao LM, Sun WB. A
new species of Rhododendron ( Ericaceae) from the Gao-
ligong Mountains, Yunnan, China, supported by morpho-
logical and DNA barcoding data[ J]. Phytotaxa, 2013,
114(1) . 42-50.

Ma YP, Chamberlain D, Sun WB, Zhang CQ. A new spe-
cies of Rhododendron ( Ericaceae) from Baili Rhododen-
dron Nature Reserve, NW Guizhou, China[ J]. Phytotaxa,
2015, 195(2) . 197-200.

Chen X, Huang JY, Xie H, Chen X. Rhododendron co-
chlearifolium ( Ericaceae) , a new species from China[ J].
BioOne, 2012, 49(5) . 422-424.

Ma YP. A new species of Rhododendron ( Ericaceae )
from Shangri-La, NW Yunnan, China [ J]. Phytotaxa,
2015, 238(3) ; 293-297.

e, iR, B2 SHNALRSIE—Fif [ J]. StNRLE,
2012, 30(1): 95-96.

Yang CH, Yang CD, Mu J. One new species of Rhodo-
dendron (Ericaceae) from Guizhou, China [J]. Guizhou
Science, 2012, 30( 1) : 95-96.

FRA, A, e, BRI PIEALRS R — AR (U], R
P YR, 2012, 20(5) : 513-516.

Chen X, Yang CH, Xie H, Chen X. A new species of Rho-
dodendron (Ericaceae) from China[ J]. Journal of Tropi-
cal and Subtropical Botany, 2012, 20(5) : 513-516.
THit, 2% HEIEE WL 2008 153 22 F 5 [ M.
Jemt: B, 2009.

Tian XL, Chang YH, Neilsen J, Wang SH, Ma YP. A new
species of Rhododendron ( Ericaceae) from northeastern
Yunnan, China[ J]. Phytotaxa, 2019, 395(2) . 66-70.
Yan LJ, Liu J, Mdoller M, Zhang L, Zhang XM, Li DZ,
et al. DNA barcoding of Rhododendron ( Ericaceae) , the

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

largest Chinese plant genus in biodiversity hotspots of the
Himalaya-Hengduan Mountains [ J ].
2015, 15(4) . 932-944.

Rodrigues AS, Pilgrim JD, Lamoreux JF, Hoffmann M,
Brooks TM. The value of the IUCN Red List for conserva-
tion[ J]. Trends Ecol Evol, 2006, 21(2) . 71-76.

Miller RM, Rodriguez JP, Aniskowicz-Fowler T, Bambara-

Mol Ecol Resour,

deniya C, Boles R, Eaton MA, et al. National threatened
species listing based on IUCN criteria and regional guide-
lines: current status and future perspectives[ J]. Conserv
Biol, 2007, 21(3) : 684-696.

Meynell PJ. Use of IUCN Red Listing process as a basis
for assessing biodiversity threats and impacts in environ-
mental impact assessment[ J|. Impact Assess Proj Ap-
prais, 2005, 23(1) . 65-72.

Robert A, Colas B, Guigon I, Kerbiriou C, Mihoub JB,
Saint-Jalme M, Sarrazin F. Defining reintroduction success
using IUCN criteria for threatened species: a demographic
assessment[ J]. Anim Conserv, 2015, 18(5) . 397-406.
Le Breton TD, Zimmer HC, Gallagher RV, Cox M, Allen
S, Auld TD. Using IUCN criteria to perform rapid assess-
ments of at-risk taxa [ J ]. Biodivers Conserv, 2019, 28
(4) . 863-883.

Hjarding A, Tolley KA, Burgess ND. Red List assess-
ments of east African chameleons; a case study of why we
need experts[ J]. Oryx, 2015, 49(4) . 652-658.

Nic Lughadha E, Walker BE, Canteiro C, Chadburn H,
Davis AP, Hargreaves S, et al. The use and misuse of
herbarium specimens in evaluating plant extinction risks
[J]. Philos T R Soc B, 2018, 374(1763) ; 20170402.
Gibbs D, Chamberlain D, Argent G, The Red List of Rho-
dodendrons[ M]. UK. Botanic Gardens Conservation In-
ternational, 2011.

BRI, P EBEBE. T E AW SR A4 5%
St % [ DB/OL]. (2013-09-02) [ 2019 -10-15].
http ;//www. mee. gov. cn/gkml/hbb/bgg/201309/W02013-
0917614244055331.pdf.

BT, tk, HEALDT, TR, SO, RCRTE, A b ERE A
Y2 T 2% [J]. EWEZ R, 2017, 25(7):
696-744.

Qin HN, Yang Y, Dong SY, He Q, JiaY, Zhao LN, et al.
Threatened species list of China’s higher plants[ J]. Biodi-
versity Science, 2017, 25(7) . 696-744.

Dauby G, Stévart T, Droissart V, Cosiaux A, Deblauwe

]

V, Simo-Droissart M, et al. ConR: An R package to assist
large-scale multispecies preliminary conservation assess-
ments using distribution data [ J]. Ecol Evol, 2017, 7
(24) . 11292-11303.

IUCN. IUCN Red List categories and criteria; version 3.1

[DB/OL]. (2001) [ 2019-10-20]. https://portals.iucn.org/



524

(ER7R e 1

%538 %

[33]

[34]

[35]

[38]

[39]

[40]

[41]

library/sites/library/files/documents/RL-2001-001. pdf.
IUCN Standards and Petitions Committee. Guidelines for
using the IUCN Red List categories and criteria version 14.
prepared by the standards and petitions committee [ DB/
OL]J. (2019-8) [ 2019-9-27]. http.//www. iucnredlist.
org/documents/RedListGuidelines.pdf.

INDFS. AW/ A R TR SRR [(M]. B
B1: ZRRHL L, 2013,

WEE ARy R, HEREEBAE AT, o E B
WA FEIM]. dbat: Blegmipt, 1987.

fliSrE, % PEMLE A M. Jbat: B2,
1992.

FEl Gl Jry, AN AR, [ G T PP AR AR 4 S (BB — 1)
[EB/OL]. (1999-9-9)[2019-10-20]. http://www.gov.
cn/gongbao/content/2000/ content_60072.htm.

T, v B A AR O T B AR —— (R K R
PEFAAEY AR () YA [J]. A, 1999(5) .
3.

TER, fisk. MEPMA A RIM]. b SEEE MR
11, 2004.

Li SH, Sun WB, Ma YP. Current conservation status and
reproductive biology of the giant tree Rhododendron in
China[J]. Nord J Bot, 2018, 36(12). doi:10.1111/njb.
01999.

Li SH, Sun WB, Ma YP. Does the giant tree Rhododen-
dron need conservation priority? [ J]. Glob Ecol Conserv,
2018, 15. e00421.

[42]

[43]

[45]

[46]

[47]

[48]

Mishra B, Tripathi O, Tripathi R, Pandey H. Effects of an-
thropogenic disturbance on plant diversity and community
structure of a sacred grove in Meghalaya, northeast India
[J]. Biodivers Conserv, 2004, 13(2) ;. 421-436.

Yu F, Wang T, Groen TA, Skidmore AK, Yang X, Ma K,
Wu Z. Climate and land use changes will degrade the dis-
tribution of Rhododendrons in China[ J]. Sci Total Environ,
2019, 659. 515-528.

BT, R, T A IR BTG [ J ] AR 2R
P, 2018, 25(7) . 689-695.

Qin HN, Zhao LN. Evaluating the threat status of higher
plants in China[ J]. Biodiversity Science, 2018, 25(7)
689-695.

Huang H, Liao J, Zhang Z, Zhan Q. Ex situ flora of China
[J]. Plant Diversity, 2017, 39(6) ;. 357-364.

Ma YP, Nielsen J, Chamberlain DF, Li XY, Sun WB. The
conservation of Rhododendrons is of greater urgency than
has been previously acknowledged in Chinal J]. Biodivers
Conserv, 2014, 23(12) . 3149-3154.

Yu F, Skidmore AK, Wang T, Huang J, Ma K, Groen TA.
Rhododendron diversity patterns and priority conservation
areas in China[ J ]. Divers Distrib, 2017, 23(10); 1143—
1156.

Shrestha N, Wang Z. Selecting priority areas for systema-
tic conservation of Chinese Rhododendron. hotspot versus
complementarity approaches [ J ]. Biodivers Conserv,
2018, 27(14) . 3759-3775.

SRS 5K F)



