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Assessment of the endangered status and conservation priorities for plants in the

alpine tundra of Changbai Mountain
QIN Liwu, XIAO Ying, FAN Yuguang, ZHAO Wei, ZHAO Ying, JIN Hui, YIN Hang, HUANG Xiangtong "

Changbai Mountain Academy of Sciences, Jinlin Changbai Mountain Plant ( Medicinal Plant) Germplasm Resources Conservation Project Laboratory,

Erdaobaihe 133613, China

Abstract; The alpine tundra ecosystems of Changbai Mountain provide a refuge for many types of plants. However, the area
is ecologically fragile because of climate change and artificial disturbance. With the exception of a number of species listed
in a provincial Red List, the conservation status of plants in this area is unknown. In the present study, we conducted a
quantitative assessment to determine the extinction risk and conservation priorities for plants in the alpine tundra ecosystems
of Changbai Mountain. Data regarding the current status of plants in this area were inferred from field surveys, market
surveys, published literature studies, and consultations with experts. We established a quantitative evaluation system for
addressing the endangered status and conservation urgency of plants in the alpine tundra ecosystems of Changbai Mountain,
by modifying existing protocols and consulting with experts. Our assessment protocol included 12 indicators from three sub-
systems. The weights for each sub-system and each terminal indicator were determined by using the Delphi method and the
analytic hierarchy process. We developed an indicator value assignment criterion to quantify differences among species. We
based the indicator values for the evaluated species on available data regarding their current status and on published
literature surveys. In addition, we developed regional endangered categories and criteria for threatened plants by consulting
the ITUCN Red List categories and criteria version 3.1; we assigned conservation priority criteria after consulting relevant

published literature studies. We evaluated 94 species, among which three were classified as critically endangered, six were
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classified as endangered, 22 were classified as vulnerable, 42 were classified as near threatened, and 21 were classified as
of least concern. According to our conservation priority index, five species were classified as special class conservation
(including Saxifraga punctata, which was not recorded in any Red List), six species were classified as first class
conservation ( including Diphasiastrum alpinum, which was not recorded in any Red List), 34 species were classified as
second class conservation (including 19 species that were not recorded in any Red List), 30 species were classified as
third-class conservation (including 22 species that were not recorded in any Red List) , and 19 species were categorized as
delayed conservation (including six species that were listed in the Red Lists). Comparison of our evaluation results with
existing official Red Lists revealed that certain species not recorded in the existing official Red Lists were classified in almost
all our regional endangered grades; on the other hand, some red-listed species were classified as of least concern according
to our regional endangered grades. We discuss possible reasons for these discrepancies. Our findings provide important new

regional information on plants in the alpine tundra ecosystems of Changbai Mountain.

Key Words: alpine tundra in the Changbai Mountain range; endangered status; conservation priority
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x1 EREXNBIRESRHF

Table 1 Synthetical arrangement of indicator layer

Eie AN BHNE(0)  fEE FAE ()
Indicator S,(0.7071)  S,(0.0702)  S;(0.2227)  Synthetized Indicator S,(0.7071)  S,(0.0702)  S5(0.2227) Synthetized
layer weight layer weight

L 0.2979 0.1697 I; 0.2609 0.0254

I, 0.1578 0.0899 Ig 0.1444 0.0141

I3 0.0885 0.0504 Iy 0.0572 0.0056

Iy 0.2979 0.1697 Ly 0.1095 0.0365

I 0.1578 0.0899 Iy 0.5816 0.1937

Ig 0.5375 0.0523 Ly, 0.3090 0.1029

K2 HRERNE R3 MERPRINRISIRAE
Table 2 The criteria of endangered Table 3 The criteria of conservation priority

Wife FBORETEE V, WifEE PESCPrI R RO ENE ] v Pese 4 g
Scale of endangered coefficient Endangered category Scale of conservation priority coefficient Conservation priority
V,=0.55 e AE(CR) V=0.70 R
0.50<V,<0.55 Wilfe (EN) 0.65<V<0.70 — AR
0.45<V,<0.50 S fE(VU) 0.55<V<0.65 AR
0.35<V,<0.45 SEE(NT) 0.45<V<0.55 SRR
V,<0.35 JofE(LC) V<0.45 FERSa
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Table 4 Evaluation results of endangerd status and conservation priorities

SR Wi ALV, Wife ﬁts‘aﬁ%ﬁ%%ﬂz V ﬁt‘:ﬁ'ﬁﬁ})ﬂéﬁm
Species evaluated Endangerd coefficient Endangerd level Conservam?n. prioritier Grade of pr.l oty
coefficient conservation
K 4055 K Rhodiola angusta®* 0.5740 W fé 0.8171 bER S
KUFEASE Cardamine resedifolia® 0.5987 W fé 0.7661 g R
BE S R Saxifraga punctata® 0.5025 Wi e 0.7543 H g
JE G415 K Rhodiola sachalinensis 0.5987 e fe 0.7428 g R
H 1L B3E Papaver radicatum® 0.5213 Wi 0.7094 R g
BEM-FCHA Orostachys malacophyllus® 0.5461 i fa 0.6840 — L
2TAE R Arctous ruber™ 0.5461 Wifa 0.6675 R
RS Draba kamischatica® 0.4934 e 0.6582 — R
KRR Saxifraga laciniata® 0.4934 16 0.6521 — AR
K %5 Cerastium baischanense® 0.5461 Wilfe 0.6503 — 2 fgp
1 WK AT ¥ Diphasiastrum alpinum 0.5427 Wifs 0.6501 — LR
4 fg ¥t % Rhododendron aureum* 0.4934 216 0.6485 AR
EHiHBY Rhododendron confertissimum* 0.4686 G 1 0.6409 YR
KA E Hedysarum ussuriense ® 0.4934 5fe 0.6356 AR
I Iris setosa 0.4655 G fe 0.6353 gl
BAHT Moehringia lateriflora 0.4590 & 0.6349 S
i 1L T 52K Viola sacchalinensis 0.4655 i1 0.6303 it/ S
BHIKTEH Saussurea triangulata 0.4655 5fe 0.6303 TR
= LI Angelica saxatile 0.4934 30 0.6288 it/ S
K S5 B Tephroseris phaeantha 0.4590 e 0.6238 —
ZEYWF Prilagrostis mongholica 0.4159 W fe 0.6206 /YU SE
AL HE S Viola biflora ® 0.4934 51t 0.6173 ZY AR
K REEE R Pyrola tschanbaischanica 0.4934 16 0.6148 LR
K FIKEE R Minuartia macrocarpa® 0.4934 Sfe 0.6148 g
FEM LA Hieracium coreanum 0.4903 16 0.6117 S
WA Vaccinium vitis-idaea ® 0.4655 516 0.6016 ZgR
BALREE B Campanula glomerata 0.4655 o 16 0.5991 YR
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SE Wi RACV, Wife ﬁtf‘aﬁ{%%%& v ﬁtﬁ'a{%?ﬂé&?ll
Species evaluated Endangerd coefficient  Endangerd level ~ _onservation prioritier - Grade of priority

coefficient conservation
KM Salix divaricata® 0.4407 I fE 0.5976 YRR
K A% Luzula oligantha 0.4655 S fe 0.5869 ZY AR
KB Geranium dahuricum 0.4655 e 0.5851 g
K153k Aconitum tschangbaischanense 0.4655 o1 0.5837 TR
1 1L1ZE Polygonum laxmanni 0.4128 bliw (A 0.5837 ZH AR
K A28 Aquilegia japonica 0.4128 WfE 0.5837 TR
A5 Rumex acetosa 0.4407 bl en 0.5829 ZHAR
KEAEHMG Sanguisorba stipulata 0.3288 Jefe 0.5781 TR
11 %3 Erigeron komarovii 0.4097 WfE 0.5770 TR
FIIE T Ranunculus japonicus® 0.4376 B fE 0.5737 TR
PUAARISE A Juniperus sibirica™* 0.4407 WfE 0.5707 TR
U155 2% Coeloglossum viride® 0.4407 I fe 0.5682 TR
\I%EHE Sibbaldia procumbens 0.4903 Sfe 0.5665 ZY AR
K144 Trollius japonicus® 0.4188 B fE 0.5635 TR
PAIEEEE Ligularia jamesii* 0.4407 i fe 0.5621 YR
T = Trisetum spicatum 0.3940 B fE 0.5535 TR
RS Bupleurum euphorbioides® K 0.4128 W fa 0.5507 TR
KB Veronica stelleri® K 0.4128 biiw (iR 0.5507 TR
kR R4 Lonicera caerulea 0.4128 bliy (e 0.5482 AR
HIKER® Valeriana amurensis 0.4128 I fE 0.5464 =R
— 1 ¥ AE Solidago decurrens 0.4655 51t 0.5417 AR
[ -4 Salix: rotundifolia® 0.3880 EfE 0.5382 =Y AR
K 1311 Perasits saxatilis 0.4128 bli (8 0.5342 =R
BRI Phleum alpinum 0.4128 b1 e 0.5342 =Y AR
ML B K Heracleum dissectum 0.4128 Bl (e 0.5342 SRR
RYELP Veratrum oxysepalum 0.4128 i f 0.5342 B VSia
¥R FE Primula farinosa® 0.4128 fE 0.5342 =R
T A Vaccinium uliginosum™® $ 0.4407 bli (e 0.5309 =R
H A AES Anthoxanthum odoraium 0.3880 LfE 0.5266 =R
I 5 Pedicularis verticillata 0.4128 e 0.5227 =R
LB Gentiana algida® 0.3880 EfE 0.5216 SRR
2 FEFIARAE Streptopus koreanus 0.4128 bli[en 0.5202 =R
Z [ #ERY Rhododendron redowskianum® 0.4128 L fE 0.5152 =AY
WP KER Trifolium lupinaster 0.4128 i fE 0.5152 =GR
F.t 4 Chrysosplenium alternifolium 0.3661 bliw e 0.5076 =R
YRR 2B Carex siroumensis 0.3972 bl [en 0.5046 =R
P59 2L Carex capillaris 0.3570 b1 e 0.5046 =Y AR
MEAE® Parnassia palustris 0.4128 bliw (A 0.503 =R
KM Salix polyadenia var.tschanbaischanica®* 0.4128 bli (e 0.5012 =R
FZEAH Lycopodium annotinum 0.4128 bliw (A 0.5012 =R
HILJERE Gentiana jamesii * 0.3601 i fE 0.4955 =R
TSRS R Maianthemum bifolium 0.3601 bl (R 0.4955 =GR
BT Z W2 Potntilla nivea 0.3880 i fE 0.4954 =R
INEIREHBART Sanguisorba parviflora 0.3322 JTfe 0.4798 =Yt
#AESE Anthoxanthum odoratum 0.3849 e 0.4751 =R
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SE Wi RACV, Wife ﬁcf‘a{%%—ﬂ&t v ﬁtﬁ'ﬂ%%é&?ﬂ
Species evaluated Fndangerd coefficient  Endangerd level | COnServation prioritier - Grade of priority
coefficient conservation
WRIREEEE Carex eleusinoides 0.3849 e 0.4611 =R
AR IK Poa arctica 0.3322 Jife 0.4536 =R
BEESE Silene repens 0.3601 EfG 0.4511 =g
PIEALRE RE Scirpus maximowiczii 0.3135 V[N 0.4489 B
H A Ligusticum tachiroei 0.3322 Jefa 0.4486 e
B LESE Festuca arioides 0.3166 P 0.4473 B g
F 11145 Dendranthema oreastrum 0.3043 Tfa 0.4455 WL gP
W22 Chamaenerion angustifolium 0.3601 W fE 0.4363 YR
T Carex lachenatii 0.3322 I 1 0.4346 BB
KA Bl Tofieldia coccinea 0.2730 Fofe 0.4206 B L g
BIMRZE Polygonum ochotense® 0.2887 TofE 0.4083 Przidn
RS Carex pseudo-longerostrata 0.2730 FfE 0.4066 WL g
WABH Phyllodoce caerulea ** 0.3291 xfe 0.4053 CEURA
B X EAY Saussurea tomentosa™ 0.2451 Jife 0.3953 SRS
YRZF A Festuca vivipara 0.2295 TG 0.3771 B R
FeMli & A Dryas octopetala® 0.2574 Tefe 0.3770 B (R
KBS Oxytropis anertii® 0.2764 Tofé 0.3526 S
JNIFFE Calamagrostis angustifolia 0.2451 JTfE 0.3475 B G
B LZE R Hierochloe alpina 0.2360 e 0.3244 B
R H Deschampsia caespitosa 0.2204 Jefe 0.3228 BRI
HEIRAE Lloydia serotina 0.2238 T fe 0.3140 I L g
PR Polygonum viviparum $ 0.1768 Jifé 0.2792 S

O :Mf& CR; @ . WifE EN; A 5 fE VU; A IESE NT; % TBfE LC; 3% F A T RORP R 4 B AR ILERARIP Y 5 § 5 PR TG ARAP AL

MGG 25 SRR, B AR A ol R o 0 42
D AHGAREZ AT 5y fE b |3 16 b A I AE Bl 9 AR 47K
B, PRORAZIX AR T4 L s S M X, 1 2 e 1) LA
DCBRAR 7 | 18 20 8 IR 5 ME LUK SE it LA OR3P 4 3

B #ffE CR
AR LA A R R A ) SR AT B () W difs EN
B, AP LRI B e T fe R s AR R

AT B B s T e Y] 3 S Wi S A AR A, PRI R £ B A LC
PO B RRIE R 2RSS
3.2 KA & B LS R AP GO DA

YRR e ORI IPAG R — T 52 2210 R 458 TAE e fig 52
A KR R Z i 2, AR AES RS 5 H2 & R s L
) )RR FIE ] R 22 Fd R, IR, TEFE PRI %L ST #2  Fig.2 The ratio of species numbers in different endangered
T A B RE W TG R R A 5 KRN, A RE A ik catesories
i S S T A VA S B/ R 20 o | NS SR SIS 7
FIIPAIR R

K L R L B R S AR AP G A 25 R WL 3% 4 B R AR B 5 B — AR R 6 R
BARY A 34 Fp = RARP A 30 FF BT LY A 19 FF 43500 5 A SRR 5.32% (6. 38% .36.17% |
31.92% 20.21% (& 3) .
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PATE RN PPAG BRIR 5 A PPl 19 45 R AR ) Wi 245 % YIRS fRAR
332 DRIEAR G SR R Pl el e

FEAR SR AP O AR b A PPAS 9 F Llss s on 1 -
B FAEY A 43 FROWES) R A S (R $ifs EN X -
6) o Hrb EHMA T RO 1R AR TR 515 VU 5 p—
FHaYIA 25 B G AR DA 9, 73501 & PEAL Yife NT 2 AR 0 22
EFPEUY 1.06% 26.60%F19.57% ., Fofi 1C ) TCH I AT

ARIEAS A SR 3 G AL 45 2R 5 B PG B9 PR
BUIR BB, AN UPPA R C 81 D 75 AR DR 7 AR )
PR AT T RI5r . Hh AR T RO Y I LLR R A M RO R RIBIEAKTE DL R R
A LS R TAARBCR A A 28 O E R, A=A BERT AR AF0T 20 AE AR UCPA b 3RA A e PR 4 R 80w, 9t
SUAFFRARY s TR TR R EIAREE AT Rl B TEMH 2R K FUBCE AT R TR i AE
WIERZFE, Z B AR YA T g g B 2 O3 JE DO BN TERT S IX A O & WA MR RO 22 AR 16 T 558
HEFFHEMIE AN THULRAE,

R6 KFRHEHERERIPENER

Table 6 Conservation status of certain evaluated species

{USTaEEIN YR e
Conservation status Number of species Representative plant species
CLSRER 1 INEEIR-SN
FABFEKTF LR HINBRE REARHF R EAEE A RS B AL S Bl fUm
A L5 25 B LB PR K A RS OIS K R HUR A
pi B0 SRR A AR A R AR e KR A TR K
A M 9 KHAEE SEESR KRS R G M5 22 R B HmBeRs  HJe Il Bh2F 2

4 skt

KA g L & U AR B PG S GO PAG S5 2R D G 3 Bl BIE R 6 Bl By fah 22 A G fa i 42 A
fefh 21 Ff, 30 5 SIS IR 3.19% (6.38% .23.40% 44.69% \22.34% ; AP SO B WA 45 R, 5 4t
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YA 5 Ff — AP EA 6 B TR 34 Bl =GR RYA 30 Bl CETEAE IO 19 Bl 400 SEOE
fERhELY 5.32% .6.38% 36.17% 31.92% 20.21% ,

FEYIRML AR P PTAL T AR TUCN & A IS 45 0 FVPAN AR ek 1z I FH 18 22 [ SR b DX 1 1
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