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Abstract; The morphological characteristics of stipe base scales of Leucostegia immersa C. Presl in
Leucostegia C. Presl and Hypodematium squamuloso-pilosum Ching and H. glanduloso-pilosum ( Tagawa)
Ohwi in Hypodematium Kunze ( Hypodematiaceae) and seven species in Davalliaceae were observed and
compared by using fluorescence microscope; the cladistic analysis on the ten species mentioned above as
well as two outgroups namely Athyrium anisopterum Christ and Woodsia polystichoides Eaton was carried
out. The results show that the stipe base scales of species in Leucostegia and Hypodematium are basifixed ,
whereas those of species in Davalliaceae are peltated or pseudopeltated. There are differences in
characteristics of scale adjacent cell walls and types of scale margin protrusions of stipe base scales
between Davalliaceae and Hypodematiaceae, the scale adjacent cell walls of species in Leucostegia and
Hypodematium are straight, and their scale margin protrusions are composed of unicellular or uniseriate
cell hairs; while those of species in Davalliaceae are undulate, and their scale margin protrusions are
mostly composed of denticulate spines constituted by two adjacent cells or erose. The result of cladistic
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analysis shows that the species in Leucostegia and Hypodematium are clustered into one clade, while the

species in Davalliaceae are clustered into the other clade. The results of this study support that the genetic

relationship between Leucostegia and Hypodematium is close, and support that Leucostegia belongs to

Hypodematiaceae, which is consistent with the results of molecular systematics.
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Table 1 Basic information of voucher specimens of test ten species

pecies Collection site Collector ) 0
specimen
M BRAF Hypodematiaceae
i BRE Hypodematium
B R BR H. squamuloso-pilosum VLB A Nanjing of Jiangsu T MIAO Xinyuan MO07001( NPA)
ERARBE R BR H. glanduloso-pilosum 117 %% B Feixian of Shandong 22877 LI Chunxiang FTS2(NPA)
KIESZFRIE Leucostegia
KIE Tk L. immersa = EH Pu’ er of Yunnan %5 454 ZHOU Xile, et al. ZXL05707( CSH)
B AN Davalliaceae
/NS RIS Araiostegia
S/ NIE TSR A. perdurans Z i E2 B Kunming of Yunnan PS4 YAN Yuehong, et al. YYHO009( CSH)
T WEANE Davallia
KIE WA D. divaricata J"ZR:14% Boluo of Guangdong JEEPS % YAN Yuehong, et al. WYD635(CSH)
@ B RN D, solida JPEEERK Guilin of Guangxi T #F5E SHANG Hui, et al. SG625( CSH)
A8 Humata
W BIEBR H. griffithiana & A4 M Fuzhou of Fujian E A% GE Binjie, et al. GBJ02753( CSH)
TRBALTE H. pectinata B AR Taitung of Taiwan 5B R4 ZHOU Xile, et al. ZXL06025( CSH)
BHABR H. repens I A ® R 1 Nankunshan of Guangdong % YAN Yuehong, et al. YYH13586( CSH)
55 ERIE Paradavallodes
BEE B P. multidentatum VU 22 ¢ Medog of Tibet J&# R4 ZHOU Xile, et al. ZX1.07104( CSH)

DNPA ;w2 B B 5 5 A W BF5E bR AR Z Herbarium of Nanjing Institute of Geology and Palaeonotology , Chinese Academy of Sciences; CSH

R INFEYIARATE Shanghai Chenshan Herbarium.

R2 R 10 MFERB SRR E R

Table 2 Scale characters and their codes of test ten species

PR Character

4if% Code

% i %% Scale margin

iR 8% R 30 % Erose scale margin

5% 7 303 2% W AH 455 28 A 20 5% U5 R H) Denticulate spine
constituted by two adjacent cells of scale margin

5% 7 301 2% WO AH 48 48 JfE 41 15 %5 )k B Denticulate hair

constituted by two adjacent cells of scale margin

1% 1 i1 2% BT A IR 2872 Unicellular denticle protrusion

of scale margin

% 11 2% ML Unicellular hair of scale margin

8% Fr i 2 P05 L Uniseriate hair of scale margin

% 7 A 2 PR A0 MU BRIR ZE 8 Unicellular globule protrusion
of scale margin

#if i % 2E 7730 Scale attaching mode

55 AR P 0L BE Scale adjacent cell wall

JE4% Not entire (0) , 3E#842%% Entire at the base (1)
AEWEHCIR Not erose (0) , BfHUIR Erose (1)
Toth Rl Without denticulate spine (0) , 4 %R #] With denticulate spine (1)

Toth k=& Without denticulate hair (0) , 45 k=& With denticulate hair (1)

TC A0 B U5 IR 2858 Without unicellular denticle protrusion (0) , 7 FR IR 28 S With

unicellular denticle protrusion (1)

JCEANME Without unicellular hair (0) , A H41LTE With unicellular hair (1)
TCHH) il = Without uniseriate cell hair (0) , 45 8.3 4 /ifu & With uniseriate cell hair (1)
ToHLYN AL EROIR 28 2 Without unicellular globule protrusion (0) , 44 ¥4 M BRI 2 2 With

unicellular globule protrusion (1)
FIHE A Basifixed (0) , JFIREUERE IR 2L Peltated or pseudopeltated (1)
Hi/1 Straight (0) , #i1 Undulate (1)

1 1 55 R (Athyrium anisopterum Christ ) F1H- 3] 25 5k
( Woodsia polystichoides Eaton) AN, 3K 2 A~4R2k
FERE PRk U8 A 55 53 PO B g A L, R
K 8§ 24325 ( maximum parsimony method , MP ) F4) 7
RGEREW ., TEHIT RGEE /- RHE & 48
ZRAME (heuristic search) , ¥ & 4~ IR & & B L7
(unord) , FH B 2 H5 8 (bootstrap value ) XAz i ) &
LR BTG AN

2 HERAFMN

21 BERWRER

X A2 BRI BEANEE 10 /b S A7 2350 Ay
RIEASFESATIES . 250 (B 1 Fgk 3) s . Ak
A HIE AT E R 10 ANl 2 5635 10 85 A4
2R A b 2 BR A R B T R S RN i 2 BR JE AR )
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A1-J1: 8% #4773 Scale attaching mode; A2-J2. i i i1 ZR4%4F Characteristics of scale margin. A 8§ M EBX Hypodematium squamuloso-pilosum
Ching; B: BRI LR H. glanduloso-pilosum ( Tagawa) Ohwi; C; KIEIZE R Leucostegia immersa C. Presl; D §%l1/NIE 35 R Araiostegia perdurans
(Christ) Cop.; E: KME W4 Davallia divaricata Blume; F. FEM5#E4M D. solida (G. Forster) Swartz; G: #35 AR Humata griffithiana (Hook.)
C. Chr.; H: ZRFAABR H. pectinata (Smith) Desvaux; 1; BIGHE H. repens (L. f.) Kuhn; J; B4 EHR Paradavallodes multidentatum (Hook.) Ching.

B1 Ak 10 R AR SR MR SEHE

Fig. 1 Morphological characteristics of stipe base scales of test ten species

F3 AR 10 MFERHAER SR MR

Table 3 Characters of stipe base scales of test ten species

LS HHEJr AR B BUE 3 AGEEY)

Species Attaching mode Adjacent cell wall Margin Margin protrusion

B EBR Hypodematium squamul LB E L Basifixed 3 Straight JE4=%% Not entire PR Unicellular hair

ERARIN 2 BR Hypodematium glandul B A Basifixed Hi/1 Straight 4% Not entire L4 il & F1 %51 41l il & Unicellular and

uniseriate cell hairs

KIBEERR Leucostegia immersa HIE 4 Basifixed i1 Straight dE4%% Not entire LT Unicellular hair

I/ N TS BR Araiostegia perdurans JER R JE IR & E Peltated 1351 Undulate E4=%% Not entire WAAH A 40t 25 A% 145 R ) Denticulate spine
or pseudopeltated constituted by two adjacent cells

KA Davallia divaricata J& AR 8% B JE R 5 A Peltated i35 Undulate JE4%Z Not entire AR AR 40 i 41 5% 5 R il Denticulate spine
or pseudopeltated constituted by two adjacent cells

[E B 14D Davallia solida JE R AR JE AR E 4 Peltated #1351 Undulate JE4%% Not entire 9 AH 40 41 B 41 1% 245 IR B Denticulate hair

s A% Humata griffithiana
ISREAABR Humata pectinata
BA41 Bk Humata repens

45 EE Paradavallodes multid

or pseudopeltated

JE AR B ARG AR A A= Peltated

or pseudopeltated

JEIR B ARG R 2E Peltated

or pseudopeltated

JECIR B AR JE R AE Peltated

or pseudopeltated

JEIR B AR JE R AE Peltated

or pseudopeltated

{1341 Undulate
{1341 Undulate
{1341 Undulate
{1321 Undulate

HHR 4% Entire at

the base

HR 4% Entire at

the base

JE4=% Not entire
AE4%% Not entire

constituted by two adjacent cells
TAHAR 40 Jitd 28 1 2 R 3 Denticulate spine
constituted by two adjacent cells

PR Erose
R Erose

AN HIERIR ZEHE Unicellular globule

protrusion
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12).

% T #635 FBH A1 8% [ Humata griffithiana (Hook.) C.
Chr. ) FI1E5 K B3 A 3% ( H. pectinata ( Smith) Desvaux )
A R P 88 1 i 2 A B AR 4 2% (I 1-G 1~ H1) b,
HARRI R R L 3 e 2%, A EY), X %R
B3 3 FPSEAY L 1) AN ph BN 5 EA 8 A0 2H Y
B 1-A2~C2) ;2) 8% K 1 ZAHAR 9 40 i 1) AH <5 Ak
& TE R IR (B 1-D2, E2) s K itk B ([
1-F2) ;3) % 7 A AN TE M, 321 2% Sy Wi bR 55 20 40

74

TaBi TR B Athyrium anisopterum
HPLAB Woodsia polystichoides

I:)\'”T'ﬁ"ff‘r%l‘

[y E i
453 Paradavallodes multidentatum
BB Humata repens

57 kA B Humata pectinata
M A B Humata griffithiana
%/ NELTG BR Araiostegia perdurans

KIS Bk Leucostegia immersa

BRI AL B Hypodematium glanduloso-pilosum
B LB Hypodematium squamuloso-pilosum

faEkik el (F1-62~J2), Ho, B4 E &
( Paradavallodes multidentatum ( Hooker) Ching) M4
BEFRE 10 G 9 S O S ([RT 1-J2) 5 DR w5 ik it
WAL ER % R 2k () S0 E (&1 1-C2) RIR) R =
X5 PR LA M 2 R, TR AR B B B A R R 8 3 5 Y
B SR A R /S Tt R
22 ZFSWER
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RSP T SFAT  IB AR B 15— B TR 2L
H0.67 LREFHEFRECH 0.75 ARG R BN, 255 (1
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AT 2 3, RN 3R A 3k s 1 2 b2k
BH—, HIESZHRA T4% ; B b BLay 7 A~ Fhs
BRI — 3, Mo SR R G0 0C FR AT BE 8055 (A
JESEHRPRBAR)  FIABR)E 2 DR B R SRR
N 57%,

Davallia divaricata

Davallia solida

R

Davalliaceae

i AL B
Hypodematiaceae

ANETE
Outgroup

A3 ERBUE AT 1000 WA Y A SRR (fUR KT 50 %1{F ) Numbers on branches represent bootstrap values based on 1 000 replications (only

showing values greater than 50).

2 R 10 MFER 2 MMEBHRGRER

Fig. 2 Phylogenetic tree of test ten species and two outgroups
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