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Leaf micromorphology of 12 species of
Aspleniaceae and its taxonomic significance
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Abstract: The leal micromorphology of 12 species of Aspleniaceae distributing in Southwest China was observed and
compared under light microscope(ILM). The form of epidermal cells of the Aspleniaceae was usually irregular, with
the anticlinal walls sinuolate, sinuous to sinuate. The stomatal apparatus in all species only existed on the abaxial epi-
dermis. The major stomatal apparatus were polocytic, axillocytic, aisocytic, anomotetracytic, anomocytic, diacytic and
aotinocytic types. The stomata on a single leaf belonged to two or more types in all species. The differences among
the leal micromorphology of these species were discussed. Based on the leaf micromorphology, the relationships be-
wween Neottopteris and Asplenium , Sinephropteris and Asplenium were also discussed. It seemed to contribute to the
materials for systematics of Aspleniaceae.
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Materials and voucher specimens of leaf micomorphology of Aspleniaceae

B4R A Vouchers W Altitude (m)

Table 1

4 Species K AEH Location
KIBEHSEE Asplenium bullatum S H Y
W R B AL cheilosorum = W B
BBk R A, subtoramanum I B
WA A, unilaterale I AR
JRA BB A, indicum SRR
VORI Mk A, praemorsum = F R
WS B A B AL sam psoni IR
Sl AR A, ensi forme IR ST
T8 M 8K A. loxogrammoides SHE R
HUpk Neottopteris nidus =R
AR N. antrophyoides Il
HKBEK Sinephropteris delavayi =R

Xu Cheng-Dong 29889 2 000
Xu Cheng-Dong A0356 1 800
Deng Xi-Chao 31672 400
Deng Xi-Chao 31673 400
Xu Cheng-Dong 29885 2 400
Xu Cheng-Dong A0321 1 750
Deng Xi-Chao 31671 300
Deng Xi-Chao 31679 1050
Xu Cheng-Dong 29887 2 400
Wang Ren-Xiang 022 1200
Deng Xi-Chao 31674 400
Xu Cheng-Dong A0242 1180
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Table 2 Characteristics of leaf epidermis of the Aspleniaceae under the light microscope

3.4 THhE AL
Adaxial epidermis Abaxial epidermis Stomata A

i % Speci B 1

speeies 41 LB K i J BE 41 J T R I o Joh 2N Plate |

Shape of  Pattern of Shape Pattern of . Stomatal
L L Size
cells anticlinal of cells anticlinal shape
Kk A Asplenium bullatum A3 27N ASH BOIR 46. 78X 34.62 i 1 JE 1,2
B MBER A, cheilosorum A FL Y % PR A HL W HOR 37.61x19. 81 5 5 3¢ 3,4
SR MABE AL subtoramanum A3 ) BAR S H1 J0) BAR 46.23x23.76 R 15 3% 5,6
HhE MR A, unilaterale A0 ) Bk A0 ) PR 55,43X23.27 4 &/ 1 7,8
BHEBAK A indicum A HL BEHCIR R BAR 50.51X45.34 B 9,10
T M ER A. praemorsum KL RPR AL R BOK 38.6235.76 ZIAE 11,12
A kMl 8 AL sam psoni ASHR 9 R AR A H B AR 58.13X34.23 i 1/ I 13,14
Gt g AL ensi forme AL IR A R 48.2339.52 i 3 1 15,16
LM BE AL lorogrammoides A HL RN A ) TR AR 55.44¢51.71 FIRTE 17,18
HE Neottopteris nidus it WE plig =1 AHLW TR 45. 55X 32. 67 BB 19,20
e ALK N, antroph yoides AN HE B PRy} AR HE VR 65.83X43.76 i 15 21,22
KB Sinephropteris delavayi A0 AR RN 7 #10 PAY) SN 38.9126.43 6 B 23,24
*R3 AEFEHET A%KARMNEYSASESEINER
Table 3  Types of stomatal apparatus of the Aspleniaceae under the light microscope
. e e 0 g . 7
) N Ii SRS .
w2 pagn  JE 0 BE Ty BRI gy BAPR g g
e el 1 LTy apn POVY
Specics Polocytic . . : . Anomote- . Diacytic . . Plate |
Axillocytic  Aisocytic . Anomocytic Aotinocytic
tracytic

K&k Asplenium bullatum + o+ ++ ++ Plate 1 :1,2
R AR A cheilosorum + 4+ ++ 4+ Plate T :3,4
M AR A, subtoramanum + 4 ++ -+ + Plate 1 :5,6
KM MR AL wunilaterale + + -+ 4 Plate 1 .7,8
B gMBR A, indicum + 4 + 4+ Plate T :9,10
Vg8 MAIR A, praemorsum ++ +++ Plate T :11,12
U4 3 8k F1 Bk A, sam psont + 44 Plate T ;13,14
St AR Al ensi forme +++ Plate 1 :15,16
LM A loxogrammoides + 4+ ++ 4+ Plate 1 :17,18
B Neottopteris nidus +++ -+ Plate 1 :19,20
PR N. antrophyoides + 4+ + 4 Plate 1 :21,22
JK ¥ Bk Sinephropteris delava yi ++ -+ + Plate T :23,24
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XRHKARBEY T REMESHIEESE ZR,
JBT oy R
32EBESHARBNXE

RER L 2HHBASMBRE (RIS,

1991), Fift . MUK AR AE R W SRR 5 8 A R
MR R R T BERLE K ENTHE — R P AT RE B
FE (MBI EF,2005), WHFEHAAEE—-TA
RERRE, R HRSL, SR ABRER B LR
HE, BRI ST R SR B O A i (RIEBEAR,1991).
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BRI St ST %AW M REMIEA 1,2, KEGMAIR; 3.4, WRMB; 5,6, BB 7,8, LA BMIK; 9,10, Ja2E
fBR; 11,12, PERGEE MR 13,14, ISEIEMER; 15,16, VLRI kA 3% 17,18. SIM-BL A BR; 19,20, SLBR; 21,22 JRIEHBR; 23,24, /K ¥R 1,3,5,
7,9,11,13,15,17,19,21,23. k%% ; 2,4,6,8,10,12,14,16,18,20,22,24. TR, A3 . AR =50 pm,

Plate ] Leaf micromorphology under the light microscope in Aspleniaceae. 1,2. Asplenium bullatum; 3,4. A. cheilosorum; 5,6. A. subtorama-
num; 7,8. A. unilaterale; 9,10. A.indicum; 11,12, A. praemorsum; 13,14. A. sampsoni; 15,16. A. loxogrammoides; 17,18. A. ensi forme; 19,
20. Neottopteris nidus; 21,22. N. antrophyoides; 23,24. Sinephropteris delavayi; 1,3,5,7,9,11,13,15,17,19,21,23. Adaxial epidermis; 2,4,6,
8,10,12,14,16,18,20,22,24. Abaxial epidermis,showing stomatal apparatuses. scale bar=>50 pum.

M EREAEERBELVE, HKARLBEULE HREMWPESKHLESR, XHERRBERLANE.
MR F kAR EY N LR MR ERE 3.3 KERRSHAREHNXA

BB PR BIRBR LRSS B LA T 40 i B 7K R R 19 | T 2R B2 40 e 2 R BE O8N WRBOIR
MR O Rk 3=, AR KA, Bk, A SFLARSEE LATT AL 7o 40 e B9 3 5 Bk BRR A 9



752 ]

H Y 30 %

(9 b R 2 Br 40 A 3R SR RE AR BOIR BRI B K
ABMABUBRTHRB S E, HEEFHEXS . B
B, MR E G SRR, XIFR K ERBE LN
BEW A (RIEPES,199D),
3.4 ME X4

S5 R e 2 BR AY b 3R B 40 B 3R B BE O LR
H . SHK IO EREARER\EAR; K
TR RS R SALAR T R B TR SR .
VLR £k A BRI LA RR B 48 TR R FL AR T X B T HA
AP, KEBRM LT3R EAMERER N 8 8 A9
AR X LA R R SR 09 X BIR4E T B avdkHE .

Big AmidREd, TeEnibEbises
F R R &) A A B AT F IR AR R AR
HomRHH, A E R ES B

SE XM

B E HEE K., 2008 hEEGEMYIM]. 82
B G TS ML 399—444

ZRUL,ECE. 1991, PEBEHEYBBEIM]. LR B
H R < 356 — 375

Dai XL(#$3), Wang QX(E£E) ,Bao WMH3C3E). 2005,
Spore morphology of pteridophytes from China V. Aspleniaceae

(FEREEYVRTFESHIHRV. &ABAD]. Aca Phy-
totazon Sin (KM /722 ) »43(3) :246—261

Deng XC(IEMTE]) » Lu SG(EE# R ) , Wang RX(EEF) s et al.
2006. Spore morphology of pteridophytes from Guangxi [I. As-
plenium L. "HBREHY M FIESHHRL &AKB ]
Guihaia(J" FEHEY)) .26(6) :592— 596

Dilcher DL.. 1974. Approaches to the indentification of angiosperm
leaf remains[J]. Bot Rev,40(1).1—157

Fryns-Claessens E, Van Cotthem WRJ. 1973. A new classification of
the ontogenetic types of stomata[]]. Bot Rev,39(1).71—138

Sun ZY(IHEFR) » Zhang XC(HK E # ), Cui SMUEFW), et ol
2006. Leaf morphology of 29 Chinese and one Thailand species
of the Selaginellaceae and its taxonomic significance( 51 & 29 #
MEE 1 HFEHBEYNTESERRREESEERED
[J]. Acta Phytotaxon Sin (REH) 2+ 234 ) ,44(2) :148—160

Wang ML(EHT),Ren YUEH). 1997. Comparative morpho-
logical studies on leaf epiderm of Athyriaceae (B 35 Bk Bl 4 4 i
REBEM BB SL%BT)[J]. Aca Bot Boreal-Occident
Sin(FFALAEYF R ,17(5) 3743

Wang ZR, Wange Q, Zhang F. 2003. A biosystematic study on
Asplenium sarelii Complex[J]. Acta Bot Sin,45(1):1—14

Zhang YI(H R H), Yu HF(F#E1E),Lu YX(EF X ), e al.
1999. Stomatal apparatus of Chinese Polypodiaceae and its sys-
tematic significance (EFKEBFEYNSABLABRER
28 YOI, J Lanzhou Univ; Nat Sci Edi (2 M K2 %R

- ARBLENR),35(1):130—139

- 1l A L 1 L L1 1| - - ]

P O R [ arp— [Irap— -

( k3% 775 71 Continue from page 775 )

Ding GY(T 4 ), Chen GR(BF R 52) , Cheng QB(FERKPL) » et
al. 2000. A floristic statistics and analyses of seed plants of
Fengyangshan nature reserve in Zhejiang Province (7 7T R\ FA 1L

BREFRHTFEHR RS T 28], Acta Bot Ynnnan
(ZEEPPR),22(1):27—37

Dobson AP, Bradshaw AD, Baker AJM. 1997. Hopes for the fu-
ture: restoration ecology and conservation biology[ J7]. Science,
277(25):515—522

Hao RMGIBH ). 1997. On the areal-types on the Chinese endem-
ic genera of seed plants(R IR FEMH FHEWFF B HRE
EO[S]. Acta Phytotazon Sin (R 4Y2K24R) ,35(6) . 500—510

Jin ZX (4 W %), Liv BLAGHI S #£). 2007, Floristic analysis on
seed plants of Taizhou in Zhejiang Province(#7{T.48 & | T F F
HE RZE 0] Guikaia(J” VY ,27(3):420—425

Lei ZPCEMEE)  Kang HI (£ ) , Zhang SRGEF 1) , ez al.
2009, Analysis the floristic character of seed plants in Wuyanling
National Nature Reserve from Zhejiang Province( 2 56 B K &K
BARP R TFHEYR RIFLES]. ] Wuhan Bot Res
(RIEPIF) ,27(3) :290—296

Liu FXCXIW5 #), Liu SL(XSFH), Yang ZBUB B KD s et al.
1995. A {lonistic study on the seed plants from the region of East
China(4e R XA F Y K ZWFR) ). Acta Bot Yunnan(z
MR RN .93—110

Peng JL(¥{£ ) ,Shi XH(s: /M 48), Zhang RZ(E 1k 5. 2008.
Floristic analysis of seed plants in Kuocangshan Nature Reserve
of Zhejiang Province(HITLIEE L A AR R FHY X 2
#O[31. Fore Res (PRl BHERTFT) ,21(5) . 713718

Wang FG(E R ), Ye HG(H 448, Zhao NXGE H58). 2003.
Studies on the spermatophytic flora of Ehuangzhang Nature Re-
serve in Yangchun of Guangdong Province(J” K [HHF K B & B
REVREHFHEPDREREZHR )] Guihaia ("), 23
(6):495—504

Wang YP, Zhang JC,Feeley KJ et al. 2009. Life-history traits as-
sociated with fragmentation vulnerability of lizards in the Thou-
sand Island Lake,China[ ]]. Animul Conservation,12.329—337

Wu ZY(RAE4S). 2003a. The areal-types of the world families of
seed plants(HE R Fp FAEY I F KRB RGO J]. Acta Bot
Yurman (Z EIHEPIBI50) ,25(3) 245257

Zhang JCGIKk 3 4D » Wang YP(EE ) ,Jiang PPCE M) et al.
2008. Nested analysis of Passeriform bird assemblages in the
Thousand Island Lake region(FT S #EF B SR BB RELEH
SHTU]. Biodiversity Sci (=4 ZREHE) ,16(4) :321—331

Zheng CZGREASE) . Jin XF(&#48). 2008, Study on the Chinese en-
demic genera of seed plants distributed in the region of East China
CEFRMRX R EM FEDSEROFONL J Zhejiang
Univ . Sci Edi (WL K25 - B2, 35(6) .659—673



