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Abstract: We took the original plants and vegetation communities of Emeishan World Heritage Site as the study object
and assessed the outstanding universal value from the aspects of species diversity, species composition, floristic composi-
tion, vegetation type and vertical distribution pattern, and briefly summarized the current situation of the endangered
plants and the problems in protection and development in Emeishan World Heritage Site, based on the world heritage
documents and vast literature. The results were as follows: (1) Emeishan World Heritage Site had more than 3 200 plant
species belonging to 242 families as well as a large number of endemic species and tertiary-relic species. (2) Compared
with the vertical band spectrum of other humid subtropical mountain forests in China, the subtropical forest vegetation
types of Emeishan World Heritage Site was complete. Moreover, the eastern type of evergreen broad-leaved forest occu-
pied a significant position in the vertical forest zones of Emeishan. It was particularly important that its upper limit of alti-
tude was the highest and the span was the largest. The characteristics of the forest community in the eastern subtropical
evergreen broad-leaved forest were typical. (3) The flora was complex and diverse, including tropical, subtropical and
temperate plant elements, and the geographical distribution of China-Japan and China-Himalaya. (4) However, due to
the effects of human being activities, such as tourism development, infrastructure construction, and natural disturbances
including climate warming, geological disasters on the vegetations and communities of the world heritage site, the plant
diversities decreased obviously, the rare and endangered plants were increasingly threatened, the typical community area
degenerated and the stability was reduced in the Emeishan World Heritage Site. Therefore, for the purpose of protecting
its outstanding universal value and realizing the sustainable development of the world heritage site, we suggest that plant
diversities, environmental factors and anthropogenic activities should be monitored dynamically in Emeishan area, on the
basis of delineating rare plant protected areas and specialized protection of the plant habitats.

Key words: Emeishan World Heritage Site, outstanding universal value, plant diversity, rare and endangered
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species, protection

Yy o ZZ AR Dy 3845 W) A B I i DL b
A S AR G A B R R R A ) ST 1 DRAIE 2
N AT T e %0 1 ) Jo B A (it R X
F&,2014; Hammond et al, 2007 ; 224 C 45 ,2014) ,
AR 32 BT 3 RN A 3R A5 AR I 1R 52 I, )
TP Z2 ARV 32 U R S 1 0, W b 2K 24 AR TR 24
Ak A B B9 1000 £%5 ( Cushman, 20065 Perry,
2015) . #E 5 A SRR 97 B 2 (International Union
for Conservation of Nature, IUCN) 2013 4F ¥ 1 19
70 2941, 30% S S B b, R 23 ) Rl
TERPAN O 22 K 4 (B B, 2015) o 4 v A A
Yo f R 00 S50 8 DAl 45 SR (R T R R B
2017) 887, 7638 [ HF A= (135 784 iy S AH 9 1
41 MR TR K A A Y AN KA 9 R X
K410 Ff 53 879 R 2 @i (CR.EN VU) , 1
ESE 614 F WASEL 313F, 5 fE1 952Fh, 3 4 A
2 818N I . X AL W) R i | i o
A IR SRR R 5 R AR KRN B e (A
B IRIE] (1 B 5 U 3 ik A K AR R AL TR A

Y 3 M 4 (Lavergne et al ,2010) o Fe 28 i
AR ZREE LR L R R S R G S5 5 3)
REMIR , SR A S R G KA, [ e i N 4
TR AT RS A Jie (B4 3055 ,2014) PRI, 51 T
] A A e B G T

TH 5L 35 7 A A2 ) 22 RE R B2 A A LA
N A S M DR 4 O TR 45 B EAE D
NN B BAT RAP U E Y B SR PR3 X ( Pri-
mack & Ma,2010;Ra0,2010) , BEVENLE AR
A (T 4F,2014) ARG IR, BB 5K
SRR 0 A N2 B BTE R R 2 BAT 58 3 ik
YrEm b5 B AR SO (B R 55 4%, 2017 ; King &
Halpenny,2014 ; Baral et al,2017) , b4 A3t Ag
(Tucker & Carnegie, 2014) ., 55 H 2R 5=, A B
TAEKTAEmEELNS BRCHR 2N
5 AR AT RS & R (P #,2010,2012) , {HE
B ARREAE AR, B IR K F TR Fnld N
5 Bl B TH R AR T e SR8t 7 b %) ¢ O 00 MR TE 7 IR
b, LSRR 58 B 2 450, [ B A AR D9 ik
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(IUCN)2017 4 11 A48, iE = 4F N 32 S22 1k
JEH A T AL [ AR B L el 35 AR E] 62 4,
Allan et al(2017) FI ] 94 A~ 5 3 2R 3587 HL Y A
SR EE L K 134 AR A SR8 7™ Hh 42 BR AR AR
W RS 43 M 7R, 63% Bt FL AR a5 R b i A2
RN I8 T (A 1993 4E3#2) ,91% 1y Tt
Fiast 7 b AR AR TR 2D ) H RO i R B AR s
M2 R T Wi, 4 ) 2 2% o X S S s,
H AR 27 B b A S R G a5 5 YRRtk
il R NS A AR T RRLR & BRI, i B
18577 B DR AP B 32 [ RO

T T st b 2t 0 A 1 BRBR 2 %
TSR350 7 M AT B AR P A R . DA TR X
KRG FE B T K 48 B X AR AR Tl 55 R 4
X3k, AR/ A A 38t 7 b %) £ BE 25 R AT H AR
TEHE B PR 9 BIF 5E (2F AR AR, 20065 ] AR 2% A
2008) , 7EYHTIR BRI S 4 Bk AR e T
BT, TR FE T S8 7 () 5 W 5 2 A EE AR
R IR AT (2017 ) TEPA SR B I SR 35t 7™ b T 8 4>
BRZE A A B 9T, B3R 55 45 (2017 ) X pf R 4
TS 380 77 b ) A ) 22 R S AR B LA R R R
J& 0l 2 1 S TR AT IR ATZ A, B e S 2 T A
7 L, AR R AT R A M, AR AR T Dk ik
FE A W) 22 REPE R AR S R ST R R 4R AR i
U i LA A5 O AR SRS RIS
& EEZ AREDSREMARES RE U RME
FHW B2 7= ), FLAR G 2% 0 5 L Al ast )™ b A7 7E 25
SR AT T ok JE LT A8 R 22 A 1 B
AR IZSC LA A Lt F 55t 7 M I A A ) SR Bk R
VRGN FD 2 REPE R A Bl 5 R G A AR
FEI X Z2 R 2 A I 2 8] 43 A% Ak Jed 55 5 T, DA
Uk A L b DX R 9 22 0 1 1 4 R 2 3 o A )
B, 6 F 35t SCAR I 45 5 Ko Sk 9 ), MR A 4 iy
17 b ) b Ko B A 0 R R 2R I 4R B AR
T it , A ik L 3 = b O e B A ES A

1 A% KU

g% Ji5 1Lt B35 77 4 (103°10730"—103°37 10"
E,29°16'30"—29°43'42" N) {i T 9 [# P4 J1] 7 s 75

A 20 % 1) 75 6K e AL ek M Y (A V6 HE N 2R OR 7
2006) , FUEH 4 T, e 0T B IO, AL E = L
T P2 AR 18 2 600 m, 5% X 5 4h [ A 47 X 8k 1f A
623 km®, M2 K FHER G, KA LA I L 1
) S [ 52w T8 R B 28 R e HL 3R 5 AR
B 5 AERE K B2 218.4 mm, 4F - 24 4H %o 1 B R ot
80% ,H% H i &F BRI 85% I I ks £
% WHE T, R FE AN ARPEMBE X (X
,2012) , HEERAK R, HRMEHE R 87%, 1H
Wi 5 RIAE] 93% ,, A IA YIS 00043 Fh (16
MAE,2016) , 1996 45, ik J& 11— 4k L KA AE Ry 3C
5 BRED RGN LG RS th 5 XG5 ™,
I B B R, R T TR a8t i i B 2 %
B, ARG, WJE XS IX 2014 423 75 i
% 620.32 TR, 5 2013 4EHE K 17.63% , ik iF 22 5%
W g [A] LS 4 21.73% (33 45, 2016 ) |, {H ik %
G5 & WS IE o BRI 5B 4 /T 3
BeR sk BRI, 51 Y Fh A= 5 0k e Ak A H st 2 4%
— ZH [ R 7 2 M ) A A AT R
b AR S R G T A SR (B SCAE,2014)

2 BB LR e 2R R
L |

2.1 YFhAERK

U JE 1L Bt a5 7 b Ak T b e o D A A U
A, MR b AR R e S B %, W R A R
B YESCHERECE Ge it AE ik T A s 7 Y
W, EE SO A A 242 B3 20050 L) | 43
d7 501 A A A A S 10% ,30%
o R AEYI2 4002 F SR8 154 B 809 JE (£ 1,
XUk A7, 2012) 5 BRISHE B 425 Fh, SR & 46 Bt
110 J& , 73 i) o5 3 E R 2L R 8 R A 73.0% |
48.2% 14.2% , 5 VU BRZERL J8 Fh 4 88.5% |
86.6% i 57.7% (43 HFFE M2 7, 2008 ) 3 #F A A
Y 349 Ff 8 46 BL 161 )&, 5 & E Y B
J& FHECI) 75.41% 44.85% 17.86% (= I 7 45 |
2001) . UgkJE L F A B A [ R A AU 320 4
o, Forp A K o LD s Ok AR R A 1L & B
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“UgkJA A 24 AR P SR AT 100 xR, Gnigk JE 8 55 K
( Microlepia omeiensis) M JE Wl ( Salix omeiensis) | Ik
JBPEBL B ( Elatostema omeiensis) Wk JE & HE ( Betula
potaninii) & JE /\ ffi 3% ( Dysosma emeiensis ) %, 3%
Hb TR 1 A0 /N A 5 e 0 S LT SR sE 7 b N AR
B LEGYOIF AR N (NN RN
a0 K IR ey BB A SR R AR RO 2 Y an gk &
ZE RS (Alsophila spinulosa) |5 =40 F 5t Al ) Bt
il ( Davidia involucrata) 3% 7 8 ( Cercidiphyllum ja-
ponicum) K F B ( Tetracentron sinense) | 4 & K
( Euptelea pleiospermum ) 55, It 4}, Tang & Ohsawa
(2002) 384 He A, & B v ) 0 2 5 r L A AT
KA, H A B AN 5 AU S50 A R
TP o3 A, AN A Ll 3058 09 5 = Al F st
LiEL7/8

Fz 1 IRE LR &= A& Y P Fh A K
(XVR A | 2012, 2V R 2R 0K 47,
2008 ; ZMEFESE, 2001)

Table 1  Composition of plant species in Emeishan
World Heritage Site
[NES B J& i

Category Family Genus Species

LSRR 154 809 2 400
Spermatophyte

BRI 46 110 425
Pteridophyte

HEEHLY) 46 161 349

Bryophyte

KT Total 242 — =3 200

2.2 HEHEE

SRR Y M B A M AR OE S LA R R B B
(RS U JE L SR8t 7 b LA AR %) B
Sy A, W HACH A B S A 52 B . Tang & Ohsawa
(1997) K iefe J& 1l T 53¢ 53 7 A 9 58 70 3 23y =
MR T (660 ~1 500 m) , WP HHT & L I 1
My, 8504 G R ( Lauraceae) (K22} (Mag-
noliaceae ) Fl15¢ 3} Bl ( Fagaceae ) 4, 5 A 1L AL E}
( Symplocaceae ) FEWFh 434 . Hirp W3 750 m DU
T2 0 M 2L HE ( Castanopsis hystrix ) . 55 BB ( Pinus
massoniana ) F1#2 K ( Cunninghamia lanceolata ) %5 41

BRI A= PR A, 750 m LB 2 0k 4 AR A,
X — B AR RAR A g, 2 AR A A 9 A
( Machilus pingii) 8 A ( Phoebe zhennan) | ¥ > 7%
& (Michelia martinii) 225 ( Lindera megaphylla)
SISO (1 500~2 500 m) |, IRASHRAT, f 55
i 5 Vg - IR SRR (1 500 ~2 000 m)
R IR S8 AT (2 000~2 500 m) . A TR 38
AT AR A, gk i A LA s R HE ( Castanopsis
platyacantha) .2 F X ( Cyclobalanopsis oxyodon) K
EATIARRE  WWZRIE (Camellia) 51 A& ( Eu-
rya) TN G345 T HEARZE o T i R ok bk i) I 4 Ao
AP AR KT AR S SR, F R
AT RIS 1 HE B TR BB AR BECR
G 1 NG A A T A A A R N (= 2
W FEF AR ) SR = SR BRAR, Hodr B AR A
PIVRKZ (Abies fabri) i 3, 8 44 Fh DL HE ( Betula
platyphylla) KW Bl ( Aceraceae ) L% Ky 3 ; Hi 9%
A (2 500 ~3 099 m) |, & L B AR 48 X
PRI ¥ A2, AV S BB 4317 T M1 v L P8 AT
fa) i (8], FEN TR ETAT ( Fargesia spathacea) 5 32 24K
B 2 4 A 1T SR E A [ B R LA
( Sabina squamata ) . 4 T ¥ HY ( Rhododendron
faberi) 55 53 A, [\ 5 3E 43 Aii A 2 - B ( Kingdonia
uniflora) HE W B ( Trillium tschonoskii) 55 W 2 ¥ Hi
FEY o 5 A BT b AR AR B S [ R S
FrRE R B L M )1 P R L M7 S ) KB Ll R B
(VL) RGBT  JATH, 2O (1984) B
T S RHE e B 1L b B AR AT LU R AR O 32,
ARARGETE o F0RE % 25 4 5 09 1L 58 4 AN [) 5 HC Al
Ly, 7 DA ¢ ) b AR Sy B BT 74 R L LA
i 1 VG V2 B A gk i AR Ll D
75 W o] TR S8 R 5 R 1L P i ok JE L R MR
Bl T A5 A8 AE BL, (H 22 DL SR i I TR SS AR
F, HARARIE B IS AN Q0o JE 1L e % /b B R R
SR B SRAR, BRAR TR A IS A AR 4
H RAVE i i v Ak Oy 32 5 HOA R JE LA R e R
) B g ] I RS AN DA i 2 B s S Rt i L
3 A1 b BRAE A L M By R B 9, AR U9 A L
ARARME A A G b o W AL, B SR Y
P FRHT ¢ ] I R 8 I DX R PR 9 4 A
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Table 2 Altitudinal zonation of vegetation in Emeishan World Heritage Site

5 WREEE e LY
Aliitude . X .
Code (m) Vegetation type Primary species
I 660~ 1 500 ME A Sk R bR A O A
Subtropical evergreen broad-leaved forest Phoebe zhennan, Michelia martinii et al
I-i 1500~2000  HFER7E A IR M UM 3 A 45
Evergreen-deciduous broad-leaved mixed forest Davidia involucrata, Cercidiphyllum japonicum et al
I -ii 2000~2500  EFREEHREAA STERZYZ S
Needle broad-leaved mixed forest Betula platyphylla, Abies fabri et al
1 2500~3099 gk SN R
Subalpine coniferous forest Abies fabri, Fargesia spathacea et al
®3 BELHFRESHERE FELXMEREAMHBTKDHFEDEN S HER
(B IFHEFN 225K 22 2006, 2008 ; FEFKH | 2006)
Table 3 Areal-types of the genera of pteridophyte, moss and seed plants of the evergreen
and deciduous broad-leaved forest in Emeishan World Heritage Site
BRI BRI B2 A
Pteridophyte Moss Seed plant of evergreen broad-leaved forest
il el
Areal t = [ ¥ [ Y [
real type RE , l:tfﬂ‘ T 5 , tWJ ) RE » I:Uﬂl
Genus No. ercenlage Genus No. ercentage Genus No. ercentage
(%) (%) (%)
ﬁﬁ%/ﬂj 13 11.8 21 13.0 17 12.5
Cosmopolitan
Y s/
(Z?ﬁﬁﬁ 32 33 14 8.7 17 12.5
Pantropics
A4
IR 57 R 53 A 4 4.1 4 2.5 1 0.7
Old world tropics
AU T I — R 26 S/
AU S — Aty S O3 A ) 21 3 1.9 4 )
Tropical Asia—Tropic America
LA 7 S — B e 23 2
FAGHS S — Aty N o A 6 6.2 5 31 | 07

Tropic Asia—Tropic Ocean

e S — B B S 4

ARk A 2 2.1 4 2.5 3 2.2
Tropic Asia—Tropic Africa

FAGHT SIE W 53 A1

Tropic Asia 22 22.7 39 24.2 17 12.5

VE i/
Ll A6 15 15.5 50 31.1 26 19.1
North temperate
paanin A
ARV ~E P 347 ~ _
East Asia—North America 12 7.5 18 13.2
15t 5 i
0ld world temperate 1 1 3 1.9 3 20
AW 10 10.3 65 40.4 25 18.4
Eastern Asia

5=t -/

GRSk CY % 3 3.1 29 18.0 4 2.9

Chinese endemic

At Total 110 100 161 100.0 136 100
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23 XRAK

IS FITR R VAR B = A g s | S B A
PIXRFE, 755 SPfE L RIE B b b i iR
B, 548 7l Bl 5 X BG4 B AR A
A ik, S DA 20 LA | 52 Bk i A8 s ) LR 4R T
TRl A T R B, DA S0 T 1L e A A R BT LU AR 2%
HVEZ = a0 T A X R A R E BT vk 5 (]
UK % S0 U B A 4 A D B (P, 1998)
MY REFZ R, R0, W JE LAY X &R H )
B BT A R R AT R Ly, SO E—
HZAR 5 E—E SR X R S0, 3 4 1
2R 22 (2008 ) X e JE 1L R AR ) X R Ge il 1k
JE BRI 110 A&, 73 12 oAl (3R 3)
Horp b 5046 13 J& 12 Wk 7 i 32 &, IH A
PHF AT AT 4 T8, POH I I —HRCHE SE N | I K
W B SE N A3 A0 4000 2 )@ L6 )@ 2 & s Tl I
RN 3 A 22 J& A0 29 J& |, AL A 4 A | IH
Byt R WA 1S 8 1 g 10 J&, Hh g T
A —r Y B RS AE YA R e A
( Diphasiastrum wveitchii ) . K B %} Bk ( Allantodia
gigantea) V4 B 18 & IR ( Pseudocyclosorus esquirolii )
85— H AR TR A A O 38R ( Angiop-
teris fokiensis) | ¥ " X 35 Bk ( Diplazium pinfaense) |
BF 4 2 45 B R ( Onychium japonicum) | W% J8 4 Bk
( Dryoathyrium unifurcatum ) ; BIAEYI 1) 12 5341
XA rp (e, 20006) , A AR EA 17 4,
Pali oA @A 69 A, IR 4 A @ A 130 A4,
H E R T 29 A, Horh e it 4 it & ( Prychomitrium
linearifolium ) . B J& P& X &f ( Trachycystis
ussuriensis) . i [ 3£ # ( Macromitrium ferriei ) %5 39
JREEAS A W) R v — B A Ay, i i R A (Di-
cranum lorifolium) WU )1| 2247 8% ( Floribundaria setch-
wanica) %5 17 J&AEY) & T E—5 D H0HE LS5 78
UGN ZEHE (2006 ) JT I8 A5 1) i 1L 4 ] i
RSP 4 43 A 5 B h LIRS o3 A6 5 AR
O3 A BT FE AR, N 19.1% 11 18.4% , WS (A-
cer) \g%}%(ﬂex) A R B AR W —I LM 4 T
A 2 Bl oA B W e A, 5 13.1%
12.5% 12.5% ,12.5% , HAth 73 A3 B 45 o — 2 LAl

3 xR MEE e E R

Pageit, A Ll T S5 o AE ) 2 R R
AR, )b 52 g P B 4 5 P45 (1992) 7E I
AWFFE R LR - 455 2 Uk eI A | 2 Bk
152 BB ST 142 Fh SRR 69 FE 108 JE . K
t BRISHEY) 10 Filv, B3R BB R ALY BT
Py 10 B, S8 S B8 s BT 122 b SR s 54
FLoo Jm ., fedife kol oy, Wi e i M A A
2 10.56% .51.41% .38.03% , %% & FifE T 5%
(2017 ) v [ e A5 A A2 B ) o 44 5 ) LA B
] 2 AL A ) 44 si (L), XoF e i L 35
N EHE S A B K F AR 31 iR B R L
HATGIN (R 4), NEATTLUEH, HAlA 12 F
)R 52 B 1 ) Ao, HG o 0 JE 0L BRAE K 22 ( Parak-
meria omeiensis) W% J& LI %% B ( Sibbaldia omeiensis )
W& (CR) , Ik J& 5 3% ( Coptis omeiensis ) | 21 & #f
( Ormosia hosiei) \ KM ( Salix magnifica var. mag-
nifica) Wi f& (EN), B ¥ = 2R ¥ ( Cephalotaxus
oliveri) I FL5E 7 FAEYIH fE (VU) o, 4 ZRARHE
75 AT RRZ A0 N | B PR e Ak W ) JHG D PR
BN A ARFREEF RN S 07 T A T
3.1 B#REXR

LR H AR FRE T, S R W B 2 A
B hn RV RS E PR o, NI JE 1L 352 ) A AR 4G
IR ER , FEO7E T8 A M B4 3l sk T H
HAbY Y 55 4+ fiE 77 ( Tang & Ohsama,2002) , 1H
THURR 5 i i R R PR BT o B R, I
Ji LT 535 7 AR ) 22 R LA KBS A ) R T
I 1) 194K PR 3R B 32 2 S 8 Ak R TR S 3 |
JRHK FESE U Tang et al(2017) XS ARASAL T [
BF =20 F 35 W) Al SR AR R T 110 b 303 A A T T
INHTEZR T VEIR L e i H B K DL AR 1 1R 55 4
BRAEAZAE S 2070 4 AR 43 A Hh A AT RE
Tl o3 PR P R 21T 0 A b 3 BT SRS A 3 7 BB 4K
LUK, (5 H T B Al Y £ T v DL SRR R
oG | A e A AR 1 A %k L 7 3 1B 5 2006
ERARY S - 2 B R E (BRIETE 45, 2006) LA X
2008 AE PN HE= | 7K 430 2 RO HITR , 255%F 24 HAf
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x4 BELHFRESMERERR
RiFEY 2 B BUIK St 3t
Table 4  Statistics of the endangered plants of
the first batch of state-level protected in Emeishan
World Heritage Site

Y Species éf;:i
U JE A BANE AR 22 Parakmeria omeiensis CR
W JE L1550 Sibbaldia omeiensis CR
I% J& ¥ % Coptis omeiensis EN
LL M Ormosia hosiei EN
KM Salix magnifica var. magnifica EN
BT =22 Cephalotaxus oliveri VU
M2 Kingdonia uniflora VU
FLAl Eucommia ulmoides VU
KIKLL Rehderodendron macrocarpum VU
FEAEAZ Ameniotaxus argotaenia VU
J\S3% Dysosma versipellis VU
% JE %€ Michelia wilsonii subsp. vu

B LE AN RIREE B BEIR 5 A BRI AL R (TR R 4= okt
T AR S W LD TR L I — i iR A
ME R M E S Z WL, TEE
F 21 7 W fcs Ao 0 0 T K 46 (R IS T8 55, 2006 5 1
S ,2002) .
3.2 AAiED

Allan et al(2017) X T 5t 7 4K 38 o By 32 B 9
R R AT VR A SR BT, AR W an ) AR5 L Y
SO R, H LG ANWTE N, A L A s
P2 B I TP Sl b, AN Y R I R
BT 2 NN b A2 A R G L T ROy,
[Fi) o 5 R P B PR S, 452 oy BRI 2R T R ) A 2R
55, B AR AR SRR A R 2 A B DR R AR AR, {0k
Ll b I Vi 4R X8R T AR B W0 A2 ( Cryptomeria
Sortunei ) SFHN Y TP UL e B AE TR M R TR
AT A A A TR A 0% T 1L B e — b I AR
i 2 o] PR LA S Al R 8 T R B A D | T i B B
WAL I, AB R IR AR ™ F (A IR 07 25, 20145 5K [
B4 ,2014) ;55 DX SR 0 Je: B AR 36 B4, ok i el
A R, 3 I PR B T Y R T s b A

P A RIS, LA, SR 2y JF KR i A
N RS, x4 A ™ A T E R A
T S35 7 LS 5 o R B IR
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