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Abstract: Field investigation and herbarium specimen information revealed that 261 species of lycophytes
and ferns, belonging to 72 genera and 26 families were found in Mountain Mufu. It was characterized by
Dryopteris-Asplenium flora with strong transiting distribution from east to west. The species richness was the
highest (224 species) in Mount Lushan and the species density (2.09 species/km?®) was the highest in Mount
Mufu. Besides Dryopteris included 29 species, Asplenium, Lepisorus and Selaginella were more abundant in
Mount Lushan, Mount Jiugong and Mount Mufu, respectively. It shared only 95 common species among
these three mountains, and the phenomena of neo-endemic genera and species was obvious. There were high
restrictions on differentiation of genera and species in this area, which showed that monotypic family/genus
and depauperate family/genus account for more than 60% of the total families and 80% of the total genera.
The ratios of tropical elements to temperate elements (R/T) were 2.6 and 2.3 at the family and the generic
level with tropical elements. Compared with the mountains in the same latitude zone, the R/T value at generic
level in the junction zone of mid-subtropics and north subtropics was between 2.18-2.36. The R/T value was
0.2 at specific level with obvious temperate elements, which was an important component of the temperate
flora of Luoxiao Mountains. The flora of lycophytes and ferns in this area was closely related to the flora of
East and South China, showing the intersection of the two floristic components.
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Fig. 1 Location of Mufu Mountains. a, Mount Mufu in Hunan
Province; b, Mount Jiugong in Hubei Province; ¢, Mount
Lushan in Jiangxi Province; A, Mufu Mountains; B, Jiuling
Mountains; C, Wugong Mountains; D, Wanyang Mountains; E,
Zhuguang Mountains.
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Table 1  Statistics on families and genera of lycophytes and ferns in Mufu Mountains

£ B P @ P& R 7 JRE P& T
Grade No. of family =~ No.of generain  No.of species in Grade No. of No. of species in
(%) the family (%)  the family (%) genus (%) the genus (%)
KEH > 20FH) 5(19.2) 39 (54.2) 179 (68.6) KIE(>20F) 1(1.4) 29 (11.1)
Large family (> 20 species) Large genus ( > 20 species)
BAFH10-19F1) 3(115) 7007) 41(157) HR(10-19) 6(83)  73(280)
Secondary family (10-19 Secondary genus (10-19
species) species)
hARHS-9Fh) 2(1.7) 5(6.9) 11(4.2) o125 [ (59 ) B(IL1) 49 (18.8)
Medium family (5-9 species) Medium genus (5-9
species)
FRh RN 245 8(30.8) 13 (18.1) 22 (8.4) S (4%t 31(43.1) 84 (32.2)
Depauperate family (2—4 Depauperate genus (2—4
species) species)
FARPARR1Fl) 8(30.8) 8 (11.1) 8(3.1) R (1) 26 (36.1)  26(9.9)
Monotypic family (1 species) Monotypic genus (1
species)
il Total 26 (100) 72 (100) 261 (100) 4l Total 72 (100) 261 (100)
x2 BERLUKAMESREEVSHXERSFIT
Table 2 Areal types at families, genera and species of lycophytes and ferns in Mufu Mountains
SyAX A Bt Family J& Genus F Species
Areal type — o P — o ——— o
& Number % (& Number % (& Number %
1. #5534 Cosmopolitan 8 - 19 - 6 -
#5534 Tropical Distribution
2. {23534 Pantropic 9 500 19 358 4 1.6
3. IHKMi#viiy 434 Old World Tropics 1 5.6 6 113 3 1.2
4, Pl WYNFIHH e 53 41 Trop. Asia & Trop. Amer. Disjuncted 1 5.6 1 1.9 2 0.8
5. P W E #Gr KEEIN 04 Trop. Asia to Trop. Australasia 0 0 2 3.8 13 5.1
6. Fit I 2 HHi JEM 43 A Trop. Asia to Trop. Africa 1 5.6 6 113 2 0.8
7. B S> A Trop. Asia 1 5.6 3 5.7 18 7.1
i s /Mt Subtotal 13 722 37 69.8 42 16.5
#7704 Temperate Distribution
8. JLiR 4> 48 North temperate 4 22 5 9.4 4 1.6
9. ZEWAILSEM B Wi />4 E. Asia & N. Amer. Disjuncted 0 0 0 0 0
10. [H KB4 Old World Temperate 0 0 0 0 1 0.4
11. SR W34 Temperate Asia 0 0 2 3.8 32 12.5
12. 244G East Asia Q) 5.6) 9 (17.0)  (136) (53.3)
12-1. RIE) 4i(H-S-J) 1 5.6 6 113 46 18.0
12-2. 1 [E-= B HE(S-H) 0 0 1 1.9 18 7.1
12-3. JrE-HA(S-T) 0 0 2 3.8 72 28.2
13. HE4H 434 Endemic to China 0 0 0 0 40 15.7
AT B /T Subtotal 5 278 16 302 213 83.5
Sl Total 26 100 72 100 261 100

THE L] AN RS 73 /i 2528 Excluding Cosmopolitan in percentage

whangshangensis, EN). 41147 42(Huperzia crispate,
S EVU). P )IFF2(H. sutchueniana, VU). HOR
fi(Selaginella pulvinata, VU). %#1(S. tamariscina,

VU). B 354k4: ik (Adiantum monochlamys, ¥TfENT).
B 2K /N (Ophioglossum thermale, NT). Jf /R /)M
F5(O. vulgatum, NT)F1f7 & (Pyrrosia angustissima,



11

WL )G FE R LA P R RIR ) 2 R S A ) 3 24 R AT 1255

NT)JL 12Fh (845, 2013; #AL B4, 2017).
22 BEUUKAHMENREEYAIHIER S
221 MIER S

o B LB RA SRR A iy 73 A BH(13 %)
AT 23 ARG RE) 73 5) o Bt 520 A X 2R A A1
B 72.2%F127.8% (3£2), i By LAz #4is 4y
A 3, S o LG AT e AT BN 3 G oy
A J& (37 @) R+t 73 A1 B (16 J8 ) 73 il o ik th: S A1
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7 o3 A A (A28 R HT 23 AT R (21350 73 0l 7 B 1 5
I3ATIX R AN AR 16.5%H183.5%, His i 73 LA

e L

2% 20 15 10 5 0
HHLUE Similarity

TBEWK Pseudocyclosorus paraochthodes
B 35 Bk Athyrium deltoidofrons var. gracillimum
L ®PBIAR Cyrtomium confertifolium
gi‘j UJJ;LT}% Coniogramme jinggangshanensis

L6155 Pyrrosia similis
|_  — Bhekf ﬁyAsp!enfum speluncae I
|_ B4 BBk Parathelypteris glanduligera var. puberula

Tk

W ILBETEBR Dryopteris whangshangensis
g — HhiBsEEEBX Dryopteris lepidorachis
g ek Mk Asplenium oldhamii
[ Dryopteris tsoongii
FHUBERE Pseudocyclosorus tsoi
B EM LB Hypodematium squamuloso-pilosum 11
JIlf142 Huperzia sutchueniana
l WRILIFER Neolepisorus truncatus
%Mﬁlf & Coniogramme sinensis 1]
_|: YT RERR Deparia shennongensis
L KE.F Lepisorus macrosphaerus
SHAEH Selaginella heterostachys
%g{; E‘gg Lemmaphyllum diversum
s Bk Pteris kiuschiuensis var. centrochinensis
gy — 4144 ¥ Huperzia crispata
e Eﬁ%mﬁ%&ﬁ Athyrium devolii -
T B3 Lepisorus lewisii
g — Hh4E4: BLBR Parathelypteris chinensis
— % J8 R T 8% Coniogramme emeiensis
— HHIEA1F Pyrrosia assimilis
BB 5 Bk Arachniodes festina
BT Selaginella uncinata

WA Pyrrosia calvata
l—{_]: HIAE Lemmaphyllum drymoglossoides Vv
]

B 8EE IR Dryopteris immixta

! _: HiFZRER Leptochilus henryi

} HINFLF Lepisorus marginatus I Vi
— | [ — HRBEEEE B Dryopteris pulcherrima
B4 Selaginella davidii
[ th K JEE Polypodiodes chinensis VI
L EBEEEEK Dryopteris peninsulae
1 et RUEER Preris henryi
! FRAEYEH Selaginella sinensis

PRI oA B0 3, TS I AR 43 A Y e i)
o - H A A 32 . B IR/ TAE 2 51 92,6
F12.3, B W, A I R/TAE 490.2, T Ak
Oy AR, T AT SRS, R R R R
T, B R AR BRI A X (RGBT, 2004).
222 HEFEMHIESHIEE

O3 M % B E F Jhk h DXf op E REE  2 h —
S A0 Y A T ity b7 PR BT AR A P Cn XU B Bk A
BRI B G BRRAUK e B 2R) (IRZEHRSE, 2013). i
I WPGMAZE 253 g e B AT SRR 2k )
o [ A R (40 FINRI 4> Ao WA (1K2), FLIX R4y
MR R BN (DR - R -

==

B2 HEBELUBKAMRESHRLEYHEFEMOAREE. I-IXKRARMIBSHEIEE. (1) LKL i Emah; (1)

R 44 H; IN)AR-ER D, (V)ERELET % (V)IEKIRES % (V)AERE-md-Edksa%m; (VIDEIET ; (VI

FR-Ade s (IX) T .

Fig. 2 Cluster analysis of Chinese endemic lycophytes and ferns in Mufu Mountains. I-IX indicate different geographical
distribution patterns. (I) Southern East China—Southern Central China—Southern China distribution; (II) Easten China—Northern
China distribution; (IIT) Southwestern China—Central China distribution; (IV) South of Qinling Mountains-Huaihe River distribution;
(V) Along the Yangtze River Basin distribution; (VI) Southwestern China—Northwestern China—Northern China distribution; (VII)
South— North distribution; (VIII) Southwestern China—Northwestern China distribution; (IX) North of the Yangtze River distribution.
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KAITLAAL A A (VR e AR 20 A5 WAL, Sl
WA FARRBREHEYIX RERAR FHEEYIX Ris
FEERK

3 it

31 HERULUKSHMBRAMEE LR

AJE PSR PO T T i e X )
DX RAIR PR TR ASOR R AR A Sy T s B A
T EERE N, ZEYMZ RN EENELZ
—( 5 AR, 1995), F H 0T A A FEERES R 321
AN, AR oA Rt A I B 2. e
R e L ik A 46 K B (Onychium) T B 55 3k J&
(Athyrium) [ 40 fii ot (4= B A 2, 1980), K
FE] 1Y T 1 X 42 2 2R AR S B (Polystichum)— i
FRAIX R (FLYETE, 1984), 11 Bt X A 24 5%
(Phanerophlebiopsis) 1% 1 % J& (Monachosorum) 1)
FEIEMEX (TS, 2019), S X Ak A k-
FEBRAEPIX 22 - A 2R, 2018), A6 X
hy JE A W5 A 3% JE (Archangiopteris) (4 2 5 H 0y AT
Z R (BRI, 2004), i RT 5 A 2 X R
Bk~ B AP X R 85 (BRI 55, 2014), 4R
b3 T 307 b DD S 7 e 2 R JE (Actiniopteris)
(Schneider et al, 2013). AN A 45 L oRFE Bl ik A
{5 7 B R R AP B A A B RN L B A LA R, R
DL AR SRR P I R o (AT, A 1 6 iR — Tk
FBAEDIIX ZR, B8 Lk Bl o X DL %
&~ BABRIE . R JE R A PR (VR AR,
2016), A B X LA B R . KR RS
(Pteris). %M H-jk J& (Arachniodes) Fl: A1 & by AL 3
R USR5, 2018), BARD T LK EEEEME . &
MBI — A EZE AKX
3.2 H BRSSPI WL RKABEUME LB

JELS JuE . HE R L AR R RR SR
PIAALEE B R JBAR(R3), SR IEA 3
B2 R L bk A 45 L TR A A B SRk Z250.6 (&
JI X, 2017 = JRE 1L M LR Rl LA o 4 kR A 2
[1136.4%, FLTERECH0.52. H8 3 8 I % 6 35 A1,
JE LA RS 1Ry, DUk E 0, JuE ILd

#*3 HEEKSMT LKA REMREEDEOE LR
Table 3 Comparison of floristic similarity coefficients of lyc-
ophytes and ferns between Mufu Mountains and adjacent mou-
ntains

Jl EL  FEEL
Mount Mount Mount
Lushan Jiugong Mufu

B Similarity at family level

J¥1l1 Mount Lushan 1.00

JUE I Mount Jiugong 0.94 1.00

F= 5.1l Mount Mufu 0.87 0.80 1.00
JEALLE Similarity at genus level

JE 1l Mount Lushan 1.00

JUE 1l Mount Jiugong 0.96 1.00

FE 111 Mount Mufu 0.80 0.82 1.00
P Similarity at species level

J¥1l1 Mount Lushan 1.00

‘E 111 Mount Jiugong 0.72 1.00

HEEl Mount Mufu 0.68 0.65 1.00
FEE AL Similarity at endemism level

J&1li Mount Lushan 1.00

JUE I Mount Jiugong 0.53 1.00

%5l Mount Mufu 0.59 0.39 1.00
P Similarity at species level

F R LK
Mufu Mountains

R PRE LK East: Huaiyu Mountains 0.42
vE: XEE 1k West: Wuling Mountains 0.26
M BBk South: Wugong Mountains 0.60
defm): KAk North: Dabie Mountains 0.40

RN R RS R L R e B R, R
FEFORF B SR o, . LD LBk i FR AR L R L

The upper column show the similarity coefficients at family, generic
and specific level among the three representative mountains of Mufu
Mountains, and the lower column show the similarity coefficients at
specific level between Mufu Mountains and its adjacent mountains (east,
west, south and north).

JESLim 25 Hh, LLRCH JE N 3, B LA L
4R, DIBHUE 3. T, Tie MR R A
SR R E, Fe k= R FA BRI R 2R
T AT ARV 1) 22 S, T UK IE WX 3 A
RVGHE A KT RIS R A 1 — N E A
RS X ([ SCEE, 1996) .

Z IR HE B KA T K (3 75 1B 4, 1996),
VU LK (BRI B 4%, 2003), R ik (Fh
R, 2016), dbiRKHILBKAEA RIS, 1999) (144
FRBRED P 25, s E Lk S eIz ey
FRARBTE (23), 3 ST kAL 4 0.42,
R LK AR 0.26, 5Tl Bk i AL
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Table 4 Ratios of tropical elements to temperate elements of genera and species of lycophytes and ferns in Mufu Mountains and

adjacent mountains

11k Mountain

245 Location

A v il
R/T value of genus

Ay Pl e A
R/T value of species

KAlifik Dabie Mountains
FEallk Mufu Mountains
Ik Wugong Mountains
W/ 1k Zhuguang Mountains
FgU& 1Lk Nanling Mountains

31.42°-32.50° N; 114.92°-115.92° E
28.88°-29.68° N; 113.78°-116.13° E
26.78°-28.20° N; 113.35°-114.62° E
25.70°-25.85° N; 112.50°-113.07° E
24.62°-24.95° N; 113.90°-113.98° E

1.70 0.12
2.31 0.20
2.61 0.29
3.47 0.35
3.86 0.81

Ik JE 111 Mount Emei
B Mount Wuling
# Bl Mount Mufu
JUE I Mount Jiugong
Jrill Mount Lushan
55211 Mount Qiyun
#i1lI Mount Huang
=%l Mount Sanqing
K H1li Mount Tianmu

29.27°-29.73° N; 103.17°-103.62° E
28.47°-30.08° N; 107.03°-111.58° E
28.88°-29.10° N; 113.78°-113.90° E
29.32°-29.45°N; 114.38°-114.72° E
29.43°-29.68° N; 115.87°-116.13° E
29.78°-29.83° N; 117.95°-118.12° E
29.22°-30.37° N; 118.02°-118.98° E
28.88°-28.92° N; 118.05°-118.07° E
29.87°-30.92° N; 119.40°-119.45° E

234 -
2.19 -
231 -
2.19 =
2.25 —
2.36 =
2.18 -
233 -
2.20 -

AR RS b R S EE LK e M PSR AR . R RO, RSN R ) AR 9 Ll g B v e g T e B

The upper column show ratios of tropical elements to temperate elements of genera and species in five mountains from north to south, and the lower

column show ratios of tropical elements to temperate elements of genera in nine mountains from west to east.
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Appendix 1  Composition of families, genera and species of lycophytes and ferns in Mufu Mountains

http://www.biodiversity-science.net/fileup/PDF/2019177-1.pdf
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Appendix 2 The checklist of lycophytes and ferns of Mufu Mountains
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