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Pteridophytes in China: Diversity and Distribution

Yue-Hong Yan Xian-Chun Zhang Ke-Ping Ma
Supported by
Specimen Digitization and Chinese Virtual Herbarium Establishment
(2005DKA21401)

Conservation biogeography is one of the hotspots in the field of biodiversity science,
which applies biogeographical principles, theories, and analyses, in particular to those
concerned with large scale distributional pattern of taxa individually and collectively, to deal
with problems related to the conservation of biodiversity. The distribution pattern of
pteridophytes which were described as living fossil is unknown to us, though so much done
for seed plants.

Based on the extensive and systematic literature citation, examination of specimens and
essential field survey, an updated database of pteridophytes with distribution, status and other
more information in China is established. The database includes 2452 accepted names of fern
species and subspecies beloging to 221 genera and 63 families that have been recorded from
China and 6914 synonyms used in China. Of them, 1222 ferns are endemic species to China
and 3 ferns exotic species. The families Dryopteridaceae, Athyriaceae, Thelypteridaceae and
Polypodiaceae account for 51.59% to total ferns and the families Dryopteridaceae,
Athyriaceae, Thelypteridaceae, Polypodiaceae, Aspleniaceae, Pteridaceae, Dennstaedtiaceae,
Sinopteridaceae, Tectariaceae and Angiopteridaceae contributed 80% to all ferns endemic to
China. More species and endemic species clustered in Yunnan, Sichuan, Guizhou, Guangxi,
Xizang, Taiwan, Hainan and Hunan, while less and less northward and eastward. Over 10% of
the ferns endemic to the province assembled in Yunnan, Xizang, Hainan and Taiwan. Statistics
of floristic element shows that distribution type of Sino-Himalaya, Trop. Asia, E. Asia and
Sino-Japan consist of the major part, 40.86%, 30.95%, 12.77%, 8.24% respectively. The status
of Chinese ferns is evaluated base on IUCN Categories (2001), and 256 ferns are categorized
as threatened species. Some suggestions on how and why to protect the ferns are presented.

The Clustering Analyses (CA) was carried out, based on the variation of fern diversity
and floristic elements in different provinces under SPSS (Version 10.0), respectively. The
geographical distribution pattern of Chinese ferns are presented and discussed. Furthermore,
the relationships are analyzed for the explanation of these distribution patterns between fern
richness in each province and the factors of climate and landform. The correlation between the

fern richness and latitude is significantly high, indicating a strong pattern of fern richness
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increasing along a latitudinal gradient from north to south. There is a significant monotonic
and steeply increasing trend in total fern richness from 0 to 1000m while decreasing from
1600 to 5100m. So does the endemic ferns, increasing from 0 to 700m while decreasing from
2100 to 5100m. PCA analyses indicated that the key climatic factors influencing fern richness
are mean Jan. temperature and mean annual temperature. And habitat heterogeneity (ratio of
surface area to projected area) is another key factor.
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Kie, 2006) 3% 5 A=) 0 21 2 J5 [ FIF 5T (Lozano & Schwartz, 2005) . GAP (a geographic
approach to protect biological diversity, {R47"4=4) 22 FEPE KR 27 75752 457 2 f540 A: 1o
#egeh ) 5k, IF SR AEY B A T A Rl R T2 2. Burley T 1988
TEH AR GAP 2T 7%, %754 Scott £E “REFRIH 7 RN . GAP 43T
PIEME A=) 2 FEE LR EE R B A R ARSI —Fh vk . TP NIAAE &
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M EZ —

HAT, RIVAEDIH B 50 AR Ol A sh ). B SAE, Hh &1 170
KA 77 TH I R I 5T 42> (Lwanga ef al., 1998; Kessler ez al., 2001; Lehmann ez al., 2002
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AKX (A, B )5 Access BAFGEVHENHER X BR P B, AT 22 761t ob R R A )
¥ 3 B0 A P

125 BESHTSERS ST

ARG b & X (7)) BRIEHEY) 2 FEMERE R B 3L R, X of [ 2% 28 X () ff k28
FL) W) b = 6 B R S B % 73 AT K40, 3BT — RV B LR [ KA X
(T ) Bk R A4 4 A B A SC vE B b B 4y IX X K1, [A] B3 3 B 4 4 #7 (principal
component analysis, PCA) JiiE@EAT k. HoBERAH G 7 sTdkBFoc. DA LA CEE
BH A > HTEITE SPSS 10.0 AT .

FEM IR o> Ak SR SR R oA, BT, BRI, b, R, RIRERKE
R R ERE TR AR R R AR R 3R, AT TAH N AR, FHS. BT R, b
#EIFAMIL, dbnt. REFEAM L, ERIEAN)I.

1.2.6 TEFKREEY IUCN M3 R

o R BRI (0 F S5 VP it R B AR HER ] TUCN 0 40 6 42 SR i s S R e
#E (3.1 i) A H: TUCN Py 41 (4 42 FebrEAE DX K S 1) B R g (3.0 B EAT (B 1-1, &
1-2) o VHEIIFEP IS OWEDM K. D0 RFEFERE: ORI ZMF 5 A2
WEFCAITH R A 0E G VP, SRR K2 R RIS B S Z )% (DD) : ORIE V& % 7
(o B BREAE Y O A R LBUREOBERE, B 568 9 2 25 R Fh (LC) : @F R T
PoFh 4 TUCN Rt P4l B2 5 18— EAT VP AL

#K (EX) — #K(EX)

EEEEE— 3 0 /1D A A ) ——E‘&_b?ﬁﬂ(Ew)
iz (CR) _—Eéi‘iﬁ“‘”
- -
MisR | e s ) =5 l—ﬁmm
e 5 (VU) igw))
3 — &J& (NT,
N i (NT) - [ e
AL HH5Z (DD)
HUHZ (DD) — FEriFet (NA)
AT (NE) K T ¥4 (NE)

&l 1-1 TUCN PFpar 545 R Wife 54 [#l 1-2  TUCN YR (6,47 55 X 7K - A B 1 25 2%



F-E PEREEMHERGRERESNEET

Prh [HBR YR S A EARER g, PEILA R 63 B 221 &, 2452
i, HorhA 1222 FlUE T B, QHBILAL Azolla filiculoides )M ¥R 38 Salvinia
cuculata. /N7 Selaginella kraussiana %5 3 RIS A S0 K Ffi o

21 BB A Ak

P EBREHYX AP, F 200 FLL ERRE 4 A, KR 885 R R
Dryopteridaceae (13 J& 453 ), H IR AEF##Fl Athyriaceae (18 J& 321 ) . &2 BkF!
Thelypteridaceae (18 J& 247 ) F/K JeH F} Polypodiaceae (26 J& 244 i) , iX 4 MRS
AR b7 4 E BRSSPI R 51.59%. & 100 FLL LR 6 A, MM ERME L2
RIS A E 61.83%. 75 40 FiLL ERIRFE 14 A, AR & AP &y 4[5 3R S
¥t 82.46% (& 2-1) »

F2-1 HEREEDS 40 T ERF

P4 B % ¥ HA %
#%-E#RFl Dryopteridaceae 13 453 18.47
B 3 BRFL Athyriaceae 18 121 13.09
4 WEF} Thelypteridaceae 18 247 10.07
7K e} Polypodiaceae 26 244 9.95
P ABEF} Aspleniaceae 8 148 6.04
KU BkF} Pteridaceae 2 103 4.20
X 3%F} Tectariaceae 10 82 3.34
HHIF} Selaginellaceae 1 78 3.18
1 E#F} Sinopteridaceae 9 7 2.94
WilkF} Dennstaedtiaceae 2 71 2.90
% Hymenophyllaceae 15 68 277
A ¥2F} Huperziaceae 2 50 2.04
SEREBRFL Angiopteridaceae 2 43 .75
B BRFL Adiantaceae 1 42 1.71

it 127 2022 82.46

BRIGEH R, T EILEREAEY 221 8§, HPefERE. BiEsRE. &2EBE.
K ERERE A 13 8. 18 8. 18 J&. 26 J&. P EBEEYE 100 FiLl LK EH
HBRJE Polystichum. 8%EW%J& Dryopteris. ¥k fiBkJE Asplenium. TEBkJE Cyclosorus. K,
RHRIE Pteris FIE o5 BRI Athyrium 6 4>, & 769 MFh, v 4 E B BFELK 31.36%. &
30 F LA ERRAE 194, ENTTEE ML T 2EBRL BRI 57.06% (£ 2-2) .



R AR S R A

F22 HEREEYS 0FMMULHNE

&% Tk HAr /% &% Fh /%
HEKI&E Polystichum 183 7.46 B8 Bk JE Phymatopteris 48 1.96
WEEBRIR Dryopteris 142 5.79 KA & Lepisorus 45 1.84
YABRIR Asplenium 127 5.18 BRELBRIR Adiantum 42 1.71
EBRIE Cyclosorus 115 4.69 BIRIE Cyrtomium 41 1.67
BRI Preris 102 4.16 £145)& Pyrrosia 39 1.59
B S BRIE Athyrium 100 4.08 W ESE IR Angiopteris 38 1.55
IR Allantodia 82 3.34 W JE R IB Lunathyrium 34 1.39
EHIB Selaginella 78 318 BT BRI Aleuritopteris 32 1.30
835 BER Microlepia 61 248 XKI& Tectaria 31 1.26
S FERIR Arachniodes 59 241 ait 1399 57.06

22 HARX () YWk At

PR R R, (AHMED MRS ERE X () A BEAAER K
ZE5E, Iz 29 Bl ORED Bl % 1326 Fl (mF) ANSE (R 2-3), M LR R 21
10 MEX (M RUGE: z=rg. W)L 53, T708. &9, Wi, P, JR. R, W
Lo [ 7 g L DX B BR SAE ) X AR O M BE A7 holy, Rt BB X R I 2
Pz —. ZEABREAEY) 1326 1, HEEBRIKEFEN 54%, P S HX (I H
BRI 2000 RFf, 2005 S EBRRSMEI 82%. LUZME AFL, AR, W, [
P 1) B R AP S 0> (B 2-1) -

23 PEREERX () SEHAERSSXEEENHIHREEERDHEE

B g _ 2 YR "
X HREE W Ofkmz) B

1 (China) 2452 9 600 000 0.026 A3
Sy IT (Heilongjiang) 80 453 900 0.018 A
Ak (ilin) 98 187 400 0.052 A
L7 (Liaoning) 103 145 900 0.071 A
%% (Inner Mongolia) 66 1183 000 0.006 3
7t (Hebei) 103 187 700 0.055 A
1Li 7% (Shanxi) 94 156 200 0.060 A
117X (Shandong) 92 156 700 0.059 A3
{7 (Henan) 221 167 000 0.132 A3
P75 (Shaanxi) 27 205 600 0.110 A3
% (Ningxia) 30 66 400 0.045 A3

c 6 -



BoE PEBCEHEY R REAOL R R T

gk
¢ = 5 Y
X YRhECH T F/km? it Hdi ok i
Hi# (Gansu) 243 390 000 0.062 A3
7§ (Qinghai) 47 721 000 0.007 X
7l (Xinjiang) 57 1 660 000 0.003 A3
%% (Anhui) 189 139 000 0.136 A3
YL (Jiangsu) 140 102 600 0.136 A3
WiiL (Zhejiang) 459 101 800 0.451 A
VL7 (Jiangxi) 440 166 900 0.264 A3
1% (Hunan) 640 211 800 0302 A
1t (Hubei) 369 185 900 0.198 A3
141 (Sichuan) 872 490 000 0.178 A3
#M (Guizhou) 827 176 000 0.470 A3
A% (Fujian) 397 123 800 0.321 A3
£ (Taiwan) 732 36 000 2.033 A3
I %K (Guangdong) 553 178 000 0311 A3
I 7 (Guangxi) 772 236 600 0326 A3
Z# (Yunnan) 1326 394 000 0337 X
P (Xizang) 579 1210 000 0.048 A3
#574 (Hainan) 450 33900 1327 A3
A5t (Beijing) 70 16 800 0.417 ES'S
Kt (Tianjin) 29 11 300 0257 A
|- i#F (Shanghai) 55 6300 0.873 A3
K (Chongging) 578 82 000 0.705 AL
s (Hong Kong) 225 1092 20.604 A3
] (Macao) 74 235 31.489 A3
4£3& (North America: USA
i Bl 406 19 449 000 0.002 Lellinger, 1985
FX#l (Europe) 152 10 000 000 0.002 Tutin, 1964
A (Australia) 456 7704 159 0.006 McCarthy & Orchard, 1998
H1E5 2 5 (Indo-China:
Hsensin.. Lisow, Canibodis) 686 747 000 0.092 Tardieu-Blot & Christensen, 1939—1951
#%[H (Thailand) 620 514 000 0.121 Tagawa & Iwatsuki, 1979, 1985, 1988, 1989
H 7% (Janpan) 630 378 000 0.167 Iwatsuki, 1992
P4 2% (New Zealand) 162 269 000 0.060 Allan, 1961
JEA 32 (Philippines) 943 300 000 0314 Copeland, 1958—1960
JEIAR (Nepal) 384 140 797 0.273 Iwatsuki, 1988
3£ (Jamaica) 579 11 470 5.048 Proctor, 1985
/N JERE Sy (Bonin Islands) 77 106 72.642 Ohba, 1971
R R R R R AL
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SR
e 29—74
o 75—140

141—243

Wegm 244—640

0250 500 1000 1500 2000km &
B 64]1—1326 = e — S—

N )

P 2-1 hEZAE X () B A B (IR R )

A KA B (R 2-3), 1 B (R BRISHE o =F o B S i FE X9 4k FAH
RIS B, AL T LS (BAESEERMELR) . AL 19 449 000km’,
BRRAYPIREH AR 406 i, 103 E [FIREAL T 1626 30°LAIL RN | BREAADFIECh 872 Fifr;
PRI PR 5 RE X, BRAEAEHE 73508 686 Rl 620 Fh, ek
FE T A /N P X LS P D RR K 7, BRCRAAAI R B HIk B 772 Ffe

2.3 FHRX (W) WA EEERKF R

YRR KT o3 Ak Jo £ R IR RN 4 & B (WRh & i Fh A 5 A0 Bl 2 46
HIRRE R . FEX () L4 5 SR EEEREERASRE, FEEEX (1)K
KEVPHMEEE S G ELR R &L fHEX 8 Y=-32.78, R*®=0.545,
sig (F) ©=0.000 007 31, #[H &4 X (117) KM Y Fh 35 5 15 46 AR (0 LA B 2t 11
I [$=-3.6197, R*=0.375, sig(F)=0.00054]. $[H&EX (7)) B WF L.
VIR B S 2 AN R XA BE (PR EE R SSEZ, £=-6.21025, R*=0.039,
sig(F) =0.31; YFEESLEEk, £=-0.8096, R*=0.037, sig(F)=033]. TEZH
X (1) BRI Z R R B, A LIRS S5 YRR —5%., A
A E 2-2 Fros.

© g AREE.

@ R* Myl R

® sig(F) B4t BEHAKFE.
.8



