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AP L2008 AFF 2015 AR ARSI L HLAR I Mo X A B 4
FERE XA WU A 3 T 5T AF O T A R OC AR
TR A 2 X R T TR O R RSB
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Yy R e I, X S AR 1 B R AR A S5 R OT R L &
G AL RS,

1 #MH5RFE

1.1 HREHER

5 52 1LY BN A PE R L P AL R S A AR
e, b4 25°40° —27°30", A 45 103°32" —105°40",
Ik AR R ACAR — P REE . AR W8 IR A R S fe 4
FRIHEHR R, S5 I XL K st M e 8 B
(KO NEEKT 3 B BPERM 1 B, =4
6 5O i 6 B (XD A AT 24 B (XD,
SR 74 566 km® , Hh 5048 38 200 km* , mF A
36 366 km”,

1 521 AR A T B P AN AR AU b X, Ko v
Tl S e v R L M TR 2 200 m DL B SR ILPEER
P L E N R AR, R B AR R — i
A3 7K UG S LAALIAT NV A3 K 08 Sy B, 5 g b e s 1k T
= A B W T S e [ R R IR B EL I DAY L W 2
MK 2 600 m LA I, Fe e Wl 23 PR 6 1L 4R 3 038
m) s F S A6 T 25 FE /NI V] 43 7K U4 Ml 28 ok 2 A
VL WA BV 5 AR B2V 0 /K ZE A, 3ok T i 1L S VR
ACAELVT o KIS F 0BT AT B A S M SR T 1L O
K 2 165 m), Wrdb VL3It 43 K W8 1F A 55 VU5 i 48k =
5 S AT Ay K I H A L kT A L I 2R
5 1300—2 600 m, Hi 50 F1 5 VG 111 J5E 1L s ) 35 v o i
A VG R L D ol Mg 3 5 AR ARGV = @ — oS o
] — T 3R AT CBS PG K T FHRD 4 AR s 1k T 4 U BV R
B Y E R IR 1 884 m) , 5 U4 K 26 1l AH 4
LA A SV EVRE K IR, W 37T AR K 43 K 18 E
] o 76 25 e 4 W T A B 0F A IR KT R L L S Y Sy
AR LA i J TR T 2R RS VT A3 UK 0 5 0 AR 4 L 1
LMK 1 800—2 400 m"™, Z2 1R HE [ A H
HIRBE R R A X 2 — X LR B T RN R
BN A Dy SR sh i A S R &R L B B A SR v
ke M KO 5 5 AR 2 R R
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T 2009 — 2020 4F 22 YN 2 52 111 i X 7 5 28 R S Al
P47 BT S0 A FIAR AR AR, DA 5810 & Y 2 ik
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T ] G AR T o s A I S AT R BRI A, AR
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BRI AT Y 454 Flora of China ©" PPG
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2.1 HESRUMRMRAREMBRRED SHE
ST

AR R, B I A SRR A AL 613
i, J® T 36 B 104 J& (& D203 b R Z A Y
BB EC 42 B BB B (191 B . B R B
(2 668 FOP Y 85. 71% . 54. 45% . 22. 98% . i % M
BIEPAEAY BRHEL36 Bh) L ME B (118 B Y Y
10026 .88. 14 %0, Hrf A 264 3 B 9 J& 34 Fh, Bk
WA 33 FF 95 )& 579 Fh,
F1 BRLUAREMBEREDRODHER

Table 1 Composition of lycophytes and ferns from Wumeng

Mountain
g 4 M i
. Number Number
Number Family .
of genus of species
R

1 Atk 7 12
Lycopodiaceae

9 FKAEFL 1 1
Isoetaceae
BHE

3 Selaginellaceae 1 21

4 *Mﬂ’ 1 4
Equisetaceae
FA N BRFE

> Psilotaceae 1 !
[RNANR

6 Ophioglossaceae 3 11

. ABER ) )
Marattiaceae
SR

8 Osmundaceae 3 3
PR FL

9 Hymenophyllaceae 3 13
XA R

10 Dipteridaceae 1 1

n ESpR 5 6

Gleicheniaceae

gk
Continued table
o y & £ Tift £
P ﬂ'ﬁg Number Number
Number Family )
of genus of species
i I
2 BEDH 1 2
Lygodiaceae
wiEl
13 Marsileaceae ! !
1 PRAEE 2 3
Salviniaceae
s RURSR ! .
5 . . ¢
Plagiogyriaceae
& BMHF
16 Cibotiaceae 1 1
RIS Bl
17 Cyatheaceae 1 1
kA TR AR
g BHEA 3 3
Lindsaeaceae
iR
19 Dennstaedtiaceae 6 16
RUERFE
20 Pteridaceae 10 8
WRE
21 Cystopteridaceae 3 7
22 B ﬁﬂ» 2 29
Aspleniaceae
o iRk
23 Diplaziopsidaceae 1 z
A
24 Woodsiaceae ! g
be  HREER X ,
Rhachidosoraceae
o HRTUR ! ,
Onocleaceae
L Bk
21 Blechnaceae 2 8
0 55 WA
28 Athyriaceae 3 88
4 B ERF
29 Thelypteridaceae 13 45
. Jib /2 R R
30 Hypodematiaceae ! 2
3 B R P
31 Dryopteridaceae 7 153
ERERES
32 Nephrolepidaceae 1 1
= X pRE
33 Tectariaceae 1 6
KR
34 Oleandraceae 1 1
- LERL R
39 Davalliaceae ! 8
5 L
g6 KA 15 71
Polypodiaceae
Total 104 613

Note:number 1—3 are lycophytes,and number 4—36 are ferns.
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2.1.1  FHoy AP AT

AN R W) b R B 2 19 9 4 MR (Selaginel-
laceae, 21 Ff), H Ik by A #4 B (Lycopodiaceae, 12
Tl s BRISHE W) h A B 2 19 3 A BHR U= 85 B R A
(Dryopteridaceae, 153 ) | B 55 B% Bl ( Athyriaceae,
88 i) 11 XL B Bk Bl (Pteridaceae, 78 F) , 43 7l (5 1% Hh
X BREAE W) BB 26. 4296 .15, 20%,13. 47 % (3%
1.2 2), PAMBFSERBIE Z , RAEHE BRI K
F2 SRIUKEREMBELEEDTE

Table 2 Species of lycophytes and ferns from Wumeng Mountain

AE B} (Isoetaceae) . K Bl (Equisetaceae) | 16 4 ¥ F)
(Lygodiaceae) .4 TS El (Cibotiaccae) %5 10 B, 5 &
BHEUR 27. 78 060 s SRR FA T BRFL (Psilotaceae) . XL
5 Rl (Dipteridaceae) | 38t (Marsileaceae) | # M- 38
Bl (Salviniaceae) 55 12 &, 5§ BB EH 33. 33% , Hi4x
BEONBE P SERE BB 3k 14 Fh, R WL 73 (0 2 BE
BAR (K 3.

B R i
*E%ﬁ‘;}é Family Genus Species
Plant species B S/ Y B EH/% B HEE/ %
Quantity Percentage/ % Quantity Percentage/ % Quantity Percentage/ %
Lycophytes 3 8.33 8. 65 34 5.55
Ferns 33 91.67 91.35 579 94. 45
Total 36 100 104 100 613 100

®3 SBRLUAKAREMBRLEEDH REIT

Table 3 Family statistics of lycophytes and ferns from Wumeng

Mountain
5 B di /%
Grade Quantity Percentage/ %
Single family (1 genus) 10 27.78
Oligtypic family (2—4 genera) 12 33.33
Small family (5—9 genera) 6 16.67
Mesotypic family (10— 16 genera) 2 5.56
Larger family (=17 genera) 6 16. 67
Total 36 100

2.1.2 &yt Ar R AT

5 52 10 XA A SRR ZE A 3 104w, b
PSR 9 Jm. BRZE 95 Jm . 4r 0l b % M X OB R B
8. 65001 91. 3500 (% 2) . AMNRAEY IR Z 1R
R E (Selaginella) , 3% 21 F, 5z X A #2548
PR EC 61. 76 %0, BR S AE W) Fh B R 2 1Y JE O B T
BRJE (Athyrium) , 3% 49 F, 5 12 b X R 284 4 A %
[ 8. 46 % 3 ok K 8§ B HRJE (Dryopteris) . H 40 Flr,
P b X R A ) AR 6. 9190, B A T A A
J& (Lycopodiastrum ), ¥ K % H J& (Osmundas-
trum) ., 3¢ % JR JB (Cleistoblechnum ). 1 ¥ &
(Craspedosorus)% 10 J&, 5 BB E 9. 62% ; 3£ Fh
J& A HA M R JE (Psilotum) LB (Osmund) KA
(Cerosora) & BRIk B (Paraceterach) % 10 J&, /5

EREE 9. 6200, KIMBRRZ (73 J8) , i B A
9 70. 1900 , R W AL AR BB Ry (G 4)
F4 BRUARFHEMRLENE RS

Table 4 Genus statistics of lycophytes and ferns from Wumeng

Mountain
25 B di/ %
Grade Quantity Percentage/ %
Monotypic genus (1 specie) 10 9.62
Oligtypic genus (2—4 species) 10 9.62
Mesotypic genus (5—9 species) 11 10. 58
Plurimotypic genus (=10 species) 73 70.19
Total 104 100

2.1.3 ZHHE TR EHH

MG CE K & AR IR 2 50N, B Z
b DX A1 RS Hi G A A IR 2B A W) 2 3K 11 b,
Horp 8 B A A AW 3 B R KA. HEK—
QA SO EERY) 1R = 5K EE (Tsoétes yun-
guiensis) , 17 1% M X A7 A8 28 FER 38 A W AL b H i
0. 1696 3 [l 3¢ — % L PR AP BF A 4B 10 ol D R A £
2 (Huperzia emeiensis) € A ¥ (H. kangdin-
gensis) B A2 (H. kunmingensis) | 4 T (Ci-
botium barometz) P AERS (Alsophila costularis)
S5 b A2 M XA R SRR 2B A ) SRR Y 1. 63 %0
(5,
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£S5 BRUEBREARPARENREEY

Table 5 National key protected species of lycophytes and ferns from Wumeng Mountain

. 93 i Y
4% 51 RG e B
Plant group rotection Quantity pecies
class name
Lycophytes First-class 1 Isoétes yunguiensis
Second-class 7 Huperzia nanchuanensis s H. emeiensis s H. serrata s H. crispata s H.
o kangdingensis s H. kunmingensis s Phlegmariurus petiolatus
Ferns First-class 0
Second-class 3 Angiopteris fokiensis Cibotium barometz yAlsophila costularis

2.2 HFELSRLMXIAR G R EINKRAEEY M E

£ 3% B (Aspleniaceae) 55, (5 BRFEH 57. 14 % ; P

S WM sy A 2 A0 7 Bl A8 B B (Hymenophyllaceae) |
2.2.1 HehmB@ R £ 54 XU R BE L 4 B MRS, BB 25. 0000, AR

L5 52 11 b X 36 b4 i 28 R BGR 21 A 40 b B X R ]
H2H 5 A 43 A 880, Bl 4 A 2 AL (23 B Bl d
Z ., 5 RO T B o A B DR A D Y
82. 1406 s LIZ #ily 43 A R AL 5 A 3 (16 BL) . A A i
R BRI L (Gleicheniaceae) (i 43 VDR R /2

SSRGS RBR) R RHEOR 17, 86 %6, AL K6 AU I A 43
ARSI KRR 6) .

BT T, 22 Hb DX A8 28 I BR S ) 4 A1 2 A
DAIRGHE 43 A 2500 R 32, e A0 B0l A oy A 2R, o
B R A 43 A ST AR A0 A R AR

Bk Bl (Plagiogyriaceae) | 8§ #f Bk Bl (Lindsaeaceae) | £k

Fo6 SRIUMRAREMBELEYHNEMN I HER ST

Table 6 Floristic region types of lycophytes and ferns at family, genus, and species levels from Wumeng Mountain

[ & i
sy dim Family Genus Species
Floristie region $oi b/ % Hoi f b/ % HoR b/ %
Quantity Percentage/ % Quantity Percentage/ % Quantity Percentage/ %
Cosmopolitan 8 — 14 — 12 —
Pantropic 16 57.14 32 35.56 106 17. 64
Old World Tropics 0 0. 00 4 4,44 0 0. 00
Tropical Asia and Tropical America disjuncted 0 0. 00 1 1.11 0 0. 00
Tropical Asia to Tropical Australia 0 0. 00 3 3.33 8 1.33
Tropical Asia to Tropical Africa 0 0. 00 2 2.22 10 1. 66
Tropical Asia 7 25.00 23 25.56 80 13.31
Subtotal of tropical components 23 82. 14 65 72.22 204 33.94
North Temperate 4 14. 29 10 11.11 10 1. 66
East Asia 1 3.57 13 14. 44 279 46.42
Subtotal of temperate components 5 17. 86 23 25.56 289 48.09
Endemic to China 0 0. 00 2 2.22 108 17.97
Total 36 100 104 100 613 100

Note: proportional calculation does not include cosmopolitan.
2.2.2 BHAWER R HH

L5 M IX 104 J& 1 45 288 TR IS A ) b 2 IX 3R
TR 43R 10 A a3 AR 288 T 43 A 2 T 8K i i £ (65
JB&)  HoR IR A A 25 (23 J&) Lt L Ar A 2R (14

J&) T ERA AR > (2 @) . I o A 2R
dEVE R 72, 220 (R KRB R A X R
BTSN RD  H iz i o A KA R e £ A L
WRJE A MR B (Botrychium ) | 3% B 3% J& (Angiop-
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teris) % 32 J@ . i BV ELY 35. 56 Y0 5 H R O A I
WA 253, BRIk R JE (Crepidomanes) | Bk B
(Hymenophyllum) 5 5% J& (Dipteris) 55 23 J& .
P BV JE B 25. 56 Vo 5 [HAHH AT 43 A 28 7 45 Al 4
WA R 10 J& . R 0 A 880 BRSOy
25.56 % K AR/ kAR R L, AEHANE
(Dendrolycopodium) . 95 5 FH J& (Claytosmunda ) .
Wi T W )& (Monachosorum ) % 13 &, 5 B8 1y
14. 44 % , AL 7> A1 28 BA i A2 A1 FA & (Diphasi-
astrum) IR /NEE (Ophioglossum) . EH B 10
J& SR EN 11,1100, T EAR A A R A R
WRJE A1 B Bk JB ( Neocheiropteris) 2 J& . 5 2@ B
2.22% (K 6),

J& K- b % XA A SEFN R 2R A W) o3 A 28 Y
2.2.3 FeHMER R H5H

L 5211 IX 613 Folr A A8 248 T BR 26 M 40 b 3 IX. %
AL 432 10 A3 AR SR R LA 290 Ff, A )
204 B, P ERRA > A 25 AL 108 B (R 6, TER A
RBRIF MR A (H. serrata) 171 5 (Equisetum
ramosissimum) UKW E. di f fusum) %5 12

i o3 A 28 AR E Y 33, 94 06 (HE 43 A 2
RUFP RN R TR T WD Hovh iz #4000 23 A 28
R 2 BB 17, 64 % A WM B (S, delica-
tula) KA BR (P . nudum) KR /NE (O, petio-
latum) 55 106 Ffvs 7 WP 43 A BBk 22, 5 B Fh 4L
B 13.31% . A BT HE M (S. monospora) \ Bk H (B.
virginianum) T M B HLBR (B. dauci folium ) 5§ 80
Foft s LA g PR S P — HRHE IR U 0 A1 288 B A B IE
I — Boir AR 3 A 2B AT 18 Fibr,

T A 2R BB 48, 2500, Horp AR 43
MAERF R Z A B SRS, leptophyllia) Ml
IR/NFECO. thermale) A8 R B HLBR (B. japonicum)
279 Bl BB 46. 425, AL IR 4 A 2 AR
BB KA (S, sanguinolenta) KL B LR (B. ro-
bustum) B 5 Bk (Woodsia polystichoides) %5 10
i, b BAN R 1,666,

A A R BT IR JE A 42 L = SR AE KB
FEMI(S. longistrobilina) . P4 B [ (Diplopterygi-
um chinens) VY4 BEYRIR (Paragymnopteris dela-
vayi) .z 5l B BR (Rhachidosorus truncatus) & M-
S BR (Arachniodes neopodophylla) 5 108 Ff, 5 A&
PR 17. 9700 SRJm 13 B 31 Jm L JL v . 5 B B A

F R Z (39 F0 , WALk 53 A (Cyrtomium nephrol-
epioides) .27 P18 BB (D. sieboldii) . Hf & 8 E B
(D. hezhangensis) 5§ . M J& 9ok Ut , B3R & 55 A Fh
B2 (19 B0 A G IR H B (P sub fimbriatum) | b
GBH K (P. revolutum) . 2L B Bk (P. craspedoso-
rum) RKIEBFR(P. daguanense) %,

TR K- 1 o 2 i XA A 288 T R 2 A e 3 8 )
ZH, HA5R R B A A 5 LORCH R s
AT AT L3, ol X 28 3R B S ARV 0 A e Jo 3 3
P 5 3 U YRR AE
2.2.4 LR LBRKE LB HER R LK

A5 52 11 X5 b A X R b i X7
WK VLIRAE B BK A A L 2R 1T
DX 148 DR Bt L X P 5 A ¥ X AR B 2R S B
U [ R G0 19 SR PR3 IX 45 b DX 1) A 08 28 Rk 21 A 0 7
R B b BRSSP AT IR 2R A AT IR O B IX R
PR 8 Do BHOK b 5 52 1013 DA A8 2Rk S
MY SR Xk R g B, —HR LK1

Northeast China

Wumeng Mountain

Southeast Guizhou

Western Sichuan

Ningzhen Mountain

I Tiangsu Province

Jinyun Mountain

Mubo Mountain

Qinling Mountain

Qomolangma National Nature Reserve

FIT

6 4 2
(a) Cluster of floristic regions at the family level

Dinghu Mountain
Daliang Mountain
(-)Yadong Tibet area

Western Sichuan
‘Wumeng Mountain
Dinghu Mountain
Yadong Tibet area
Mubo Mountain
Daliang Mountain
Fanjing Mountain
Southeast Guizhou
Qinling Mountain
Jinyun Mountain
Jiangsu Province
Ningzhen Mountain
Northeast China

¥ T T + Qomolangma National Nature Reserve
1.2 0.8 0.4 0.0

(b) Cluster of floristic regions at the genus level

Yangshimu in Jiangxi Province
Jiangsu Province

Ningzhen Mountain
Mubo Mountain

Fanjing Mountain
Qinling Mountain

Western Sichuan

| Wumeng Mountain

Northeast China

6 4 2
(c) Cluster of floristic regions at the species level

' Dinghu Mountain

The ruler represents the Euclidean distance.

L1 52 0l X F i X 3 X R BB R
Fig. 1  Relationship between Wumeng Mountain and

other floristic regions
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Ca) ], W A BA SRR A D B o3 A S AR R] . B )
IR I 5 5% 1 b DX A R 28 R A 4 5 1 7 e X BB
FREEY, ZHERA—EKLE 1) ], Wb A #A S FER
FAEY) & o3 AT 2B LUz s o A 2R = Okl
PAF I A R, Pk B &R L HLIX 515
5 L1l DX 7 Fy S AR 2R M i 22 0 ¥ B K LI 1 (o) ],
T 8 5 1 5 L b DX R A 0T R AR A G

3 it

3.1 HESRLUMXAKRARENMFELREDSHES

Bl X 4 WA R MR R AW A 36 B 104 &
613 Fofr . 43 53] oy v O W 2R AE A SRR (42 BD) L BB
191 J@) B E(2 668 Fl) Y 85. 712,54, 45% .
22. 980 A MAKAEYIA 3 B 9 JB 34 B, BREAE
Yy 33 B 95 J@ 579 . ARG AL M R F L %
DA N i LT AR R RS A ) A A RE KRR B
FARET A5 Bk S ) JE 350 2 04 A R L s o R B
MR /NEL B (Ophioglossaceae) | & %& Bk B} (Maratti-
aceae) , Z GE AL LA A RS AB W 26 HE A0 5 R (Os-
mundaceae) JRER B . B 1B PP B (Cyatheaceae) ,
FR G L T WIS 0 8% 45 BR B Bk B (Dennstaedti-
aceae) , JX\ B Bk Bt (Pteridaceae) 45, 28 4t 1 A4k T 3 1)
FLK e B S8 BT 0 Bk AR R R B S R L A R A
(Woodsiaceae) . 8§ & ik B . & % £} (Nephrolepidace-
ae) i W #b B} (Davalliaceae) | 7K B & #t (Polypodi-
aceae) 5 . Ul B 5 52 11 b X A3 WA R PR KA W) 1E R 452
KRB R EAATEETIIE R CR ., BOR R
BRERHIANNER EL L E BRI Y M
PR B0 5 52 1 Tk R 2R i 8 B B R B A K
L5 52 1L M A B UR , PG R AR LA, S B e L g i
FF 1SR K TR A K A R R T A AR R I R
MR PE L3 TR IR B T i o =4
A A AR D R IR A

W XA WA SRR A ) A AP B 2, A A 26
TR HRE o350 B AR B HE X m] RE S HmT
B A I R iz AR SIS N RE A K . BRZEAE AL
SBE R 0 5% T BB L T R K e R RS 55
REIN RSy T3 I B R R N P RE
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Floristic Analysis of Lycophytes and Ferns in the Wumeng
Mountain Area in China

CHEN Yang', SONG Xinle’, WANG Qiang’, WEN Jiaoyan', LUO Qiang”"“, HAN Shu',
ZHANG Ke', YANG Xin', YIN Qinyan' ,CHEN Li', HUANG Fuchen'

(1. Guizhou Province Key Laboratory of Plateau Wetland Conservation and Restoration, College of Ecological Engineering , Guizhou
University of Engineering Science, Bijie, Guizhou, 551700, China; 2. Guizhou Vocational College of Industry and Trade, Weining,
Guizhou, 553100, China; 3. Zhejiang Museum of Natural History, Hangzhou, Zhejiang,310004 , China)

Abstract; This study analyzed the species and floristic characteristics of lycophytes and ferns in the Wumeng
Mountain area of China,aiming to provide references for the research on the protection,utilization and devel-
opment,and systematic evolution of lycophyte and fern resources. On the basis of field investigation, speci-
men collection,identification,and literature review,the list of lycophytes and ferns in this area was compiled,
and the floristic composition and components were analyzed. The results are summarized as follows: (1) There
were 613 species (104 genera of 36 families) of lycophytes and ferns in this area,including 34 species of lyco-
phytes (9 genera of 3 families) and 579 species of ferns (95 genera of 33 families). (2) The dominant families
and genera were obvious. The dominant family and genus of lycophytes were Selaginaceae and Selaginella ,
respectively. The dominant families of ferns were Dryopteridaceae, Athyriaceae, and Polypodiaceae, and the
dominant genera of ferns were Athyrium and Dryopteris. (3) The floristic components of lycophytes and
ferns in the Wumeng Mountain area were rather complex. The distribution types of families and genera were
mainly tropical,with temperate components as well. The distribution types of species were mainly temperate
components,with the East Asian flora being the main one. There were 2 endemic genera and 108 endemic
species in China. The family-level floristic regions were closely related to northeast China,and the genus-lev-
el floristic regions were closely related to western Sichuan.

Key words: Wumeng Mountain;lycophytes;ferns;plant composition;flora
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