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A comparative study on the leaf blade structure
and spore of seven Pyrrosia species in Guangxi

LI Yan-Qun!, LI Ying-Jing?, LI Hua!, HUANG Mian3,
HUANG Rong-Shao!* , CHEN Chao-Jun!, ZHU Bo-Ren!

( 1. College of Agriculture, Guangzxi University, Nanning 530005, China; 2. Guangxi Development and
Service Center of Quality Agricultural Products, Nanning 530022, China; 3. Administration
of Damingshan National Natural Reserve, Wuming 530115, China )

Abstract: The morphology of Pyrrosia leaves was observed through the paraffin method. The results were showed
that the leaves of studied Pyrrosia possessed typical characters of dry plant leaves,cross section to be bifacial leaves,
Most leaves were multiple epidermal cells and have thick cuticle. Epidermal hairs were stellate hair and composed of
many cells. The stomatas were distributed mainly over lower epidermis and its type was annular cell type. Stomata
were sometimes even sunken. The spores were monolete, bilateally symmetric, elliptic in polar view and kidney
shaped or semirounded in equator view. The spore morphological characters were tuberculate, Some characters of the
leaf epidermis of 7 species of Pyrrosia,such as shape of epidermis cell, epidermal hair, pattern of anticlinal walls and
stomatal density,etc, showed more or less difference among the species. These characters could provide experimental
evidences for the division of species of Pyrrosia.

Key words: Guangxi; Pyrrosia; blade structure; spore
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WHEF LS. AFBEYEET ARSI T L, 8K
100~1 800 m(AEHR,1999) , W Fh R B R KB ZEAL
A mE AR EoRE SRR BB K R
TR LI (EME,2005), AFREBEYEAFRE
W I Ak i A T AR (B R 2 B2 (R 45, 2000)
ZZB A8 IR HB ¥ R AT R R BRE
MY BN EERE, IREHEY LR UESE
RPWGANRER ., SRTFEREGEERERA
ZREE¥EOHTE MUBTFERFMNATFESUR
o Bk 2R A 3R B B W S T AR AEXT K Je B RHE Y
HAT TR R T ZEEYEE RS H ER
B, BTAERMAEL , TREX, KB THEH
FEME. BESTAM TG L HGRAFTRENHEX,
AARZHHRL  ZELAFREY N FEF R
HE B . E—ERE LENBRETRETAS
BRHEYRAEREMAAERL. MAFTEREYNE
FAMBEOR), ERH M EZERA, [ o i 2 K
TAEIERMEBERNEESE, SAERRE
EFVINBR, AMEYNARNEN BEEZHR
BEM RRTES S L (EHRF4%,2003), £
%, XF K B RHA Y R R 2 T AR R Y A RE (F

B4 ,1983; ZEK 55, 1989; XK BR,1998) ,HE %
AFBHEYM FRREHORERD . FHRE
AX T 7 FA s REY M SR MAEFESET
WME ST, U A FRAEY NS B RAKE.

1 A %

MR PGB E FEHR R 1. BUH & 8
MhEEEKPGETRRS TR AN TRET
BEF L BWIKEER  BERERBH . £
TR — I RFENBANE TRABTREHS L,
FAHEHANATE FRTFEREE R KAEES
F 7 Leica-DMLB #I FEEBME T MEFH R,
MHABAEHHARAGEYR R ERAERESR
R BB R K R R EAEN — S
AR 5 mm X5 mm /MR, EZF FAA BEE R
BEHRFE. RINERRAK, AEaE, A EE 8
~10 pm, FLL—EGRE, PHENERHE K, 7 Leica-
DMLB Bl T e B 4R T MEH R,

SCI6 R T S A ¥ 7E Leica-DMLB % 77 6E B3
BTWE MBS, BKE\WHAET 20 MERER

1 HHFKE
Table 1 Origin of materials

Wy A e 4B R B (m) WIR RBAMRES

No.  Species Locality Ahtitude Habitation Collector and No.
1 }%FAE P.calvata T 876 HBAEL HEME R 070815
2 WEAHF P.subfurfuracea ik v 876 HAW B, R 070816
3 A% P.lingua JTUBEE 296 KRB ER HERW FER 070720
4 BEARFE P.subtruncata FTPEERL 930 BAMED AL, ZJERE 070906
5 PILAF P.sheareri JH IR 930 BAMAER e, R 070907
6  FEKAFH P. porosa it 876 HHWL H R EEH 070817
7 A P. porosa var. mollissima InicE 5 1200 MitiEA R, ZEHERE 071016

FHE B E T R AR RER R BT IR
SIABEELRENEGTFHFERANSANE. K
fLIEE = 100 X K AN/ (KA T+ FEH M
0. SABRDHWEGTE 2 MR D4R AR
B LB, S FLRS 2 R R A Dilcher(1974), Fryns-

Claessens £ (1973) % 43, B FE S H#H R S B+

EBE YR TS GRE R, 1976),
2 NEEXR

21 RXRTTHASREYH F TRESE
FRWRERE) 7 R %5 RAE YT B o 7 3R B 4 ek
SR, B 3 B — R 1R Al A R R B

MEEBRAEARGE2)  YRETREAESILS M, A
PHME RE 1, By MEn e kiE Ry 7T RE
i, AR I B B4R 8 B MBS IE A & I 40
& ¥l (simple, annular cell type of stomata) , B4R & 14
YIRRIER B AK BB ESRAL, X 5EGH (1996)
HRAFBIANBFARIANGERB B KT
A (1999 B R BI M BIZE R, Bl — R DA 2
BEMA G TN, R T4 E D4 BscA £
FIEEARERSS ., ARIFEEREHMER KEHRE
e SR MBEETEFEER (R D.
22 MAREE

IR 7T AT REDNTFREHEES
MERE, BER 4~17 MM, B L TR ERS
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BT AFEREYGESILE  1.8,15. %A% 2,9,16. ABAH 3,10,17. B 4,11,18 @A+
5,12,19. F LA F; 6,13,20. R AT 7,14,21. FHAF.

Plate | Stomata of Pyrrosia 1,8,15. P. calvata; 2,9,16. P. sub fur furacea; 3,10,17. P. lingua; 4,11,18. P.
subtruncata; 5,12,19. P. sheareri; 6,13,20. P. porosa; 7,14,21. P. porosa var. mollissima.

REEF, ARIF R EBER JER BE B
MEEREMAFCE 3,

2I3IRBET THEFEEYH RFHNBHEN
2.3.1vtk ik MMHBEYIEEWE, AFH BE

AFAFJUAS FRASFHAFHX 6 fid
Y ERESH 2~3 EHMA R (BRI 15,16,
17,19,20,21) , M#kEA F LR E B — = 41 MR
b7 B AN 2K R IR kil LR , TS AL 4 L EA HEK
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2T M, HEk 28R BUE SRR BE (B AR . 13-18)
T 3R B ey HEF) 5 A e B 200 BT R 48 B LR
AR, T HEYHREAEAENBERNALTE.
2.3.2 7t W FRHA YA X5 AR A SR
4R AL (B R R AP A TR BE A 4 U B R T

HAMRGR O, PHAUBEEEAR. 7 #HEy
M R E M. EEREA BHEASMIER AR
AR BA B, O A 20 41 55 1 4 AL 4R LB IR/ » o
0.33, HR6MAFMHEE, MI=ARY LKL
i, A H LU B HEFU AL 5 o i A B A4

R2 THAFSEEWMH TRENE

Table 2 Characteristics of lower epidermis of leaves

Sﬁ'% A?t{f]l?fal 41 LT R Tyi%ﬁfxﬁtal ALK (.ﬁ X 3) Stoi‘zil‘a?efsity :ctilr‘n*ftff Al 1
pecies it Cell shape kinaratis Stomatal size (pm) o S Plate
1 Sy %75 R Ze %y 38.54X36.13 74,20 14.70 1,8
2 R ASH ) [l Ze Y 39.5X 35, 27 85.58 18. 92 2,9
3 e RZIN A HLI - EER 38. 88X 36. 36 43. 42 17. 85 3,10
4 R A H Bl 8 7% 46.47 % 36. 30 44, 40 16. 14 4,11
5 S £ [l Ze &Y 33.47X38.29 37.92 14. 88 5,12
6 WAk A H0 ) Bl 26 %I 41,77 % 35. 23 97. 63 23.53 6,13
7 BAR A H Bl ¢ 7y 37. 75X 34. 27 2327 16. 54 7

ER I AFBEYHERE 1.2 8FHF: 3BTRS 4. A5 5,6 BEAT: 7,8 FASH; 9,10 /KA TH; 11,12 F4H 6.

Plate ]I Stellate hair of Pyrrosia

1,2. P. calvat; 3. P. subfurfuracea; 4. P. lingua; 5,6. P, subtruncata;

7,8. P. sheareri; 9,10. P. porosa; 11,12. P. porosa var. mollissima

2.3.37 0k HAFLEBEF AF BELOFM
I o e e A A A 3 Rl B RECA F
MR 6 M HGGES EK. 7 HAFREY
S Bk e R — A RO KA B Y TE B L
T BRAHETE O 8 1 2 44 A R, P, AR E = 30K,

ABREEME" Y "FILHES ) B B Se o0 A 4
EREM MR AR . FEERIMUAE — B
Fm BB N EEMIE. TR AN LR
BOEHE SR M (B M :8-14) . HApk
AFEMABEFEERIER FERZHER.EKR
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BRAERBEESEILOKDEEN DREER
(ERRI:1-7), EREEENREZ AN A EES
gL ARE (BRI 1-7) .

24 XRETLHAESEEVHRFRESHIEGE6)
B A R EBTEER W P. subfurfuracea B)HF
b, KA CHYREEFMT. s MAFREYHRT

%3 MABREHE
Table 3 Characters of stellate hairs of leaves
EREHH B KA, D
g No. of No. of AR Size(¢,long) FH R BRI
Species  stellate L : Shape (pm) View of surface Plate [T
hai ayer
airs
1 7~13 2 EidamiA 10.12~32, 80,97. 74~548. 34 HHARBRER, BN g eE 1,2
2 4~9 1 ¥4t 22.85~55.57,168.81~1167. 32 BEFE, B AN S HE SR 3
3 8~12 1 BN 18.01~50.23,78.59~186. 23 B, AN Bl Al 4
I8 -1
4 5~9 2 P& 16.49~47. 38,119, 22~424, 50 HHAaMREe AAANSERNE 5.6
5 4~8 2 B4l 19.80~57.28,214.11~926. 98 BHGMRFE, A RAMESRE 7,8
6 5~10 2 HHE 24.41~45. 40, 60.67~898. 99 HEBEHR , ZAE 9,10
7 6~17 2 #H4tIE 11.72~38.20,90.24~821.71 HABMBEA, /AN SR 11,12
R4 THAFTEEYHESHLR
Table 4 Comparison on leaf structures in seven species of Pyrrosia
TRE  TERE WES  WEA  BRE oo, AR
ST LREM  RE  EE HAB  SBR gEE  gFEE S wEE
F#4; Thickness JE#  Thickness Thickness BHE No.of  Thickness Thickness lisad Mesophyll B R I
Species of leave  Layer of of upper of lower Hydathode palisade of palisade of sponge tg as one differen- Plate [
(pm) epicuticle epidermis epidermis diameter tissue tissue tissue G sps uege tiation
(pm) (pm) layer (pm) (#m) degree
1 683. 65 2~3 61,31 34,76 186. 27 3~5 298. 85 261.45 1.14 SR8 15
2 620,29 2~3 67.59 35.58 170. 94 3~4 273.33 233.28 1.17 SR E 16
3 528. 29 2~3 58. 59 24, 22 173. 00 2~3 181. 91 224, 39 0.81  4kBAR 17
4 347. 42 1 38.08 51.11 155. 31 1~2 97. 33 294, 48 0.33 ArLAr#E 18
5 706. 97 2~3 32.63 45,52 159. 24 3~4 277.98 308. 42 0.90 ALEE B 19
6 756. 23 2~3 66. 00 29.17 215. 06 2~4 312.32  292.90 107 BB 20
7 810. 32 2~3 74.42 40. 61 182.31 2~4 343.11 310.13 110 4p4kAR 21
#5 tHEEEEYHRPRNBHEHSE
Table 5 Anatomy characteristics of midrib of seven species of Pyrrosia
Ei =1 —
TREE EREE ERABEAR A e
Fh A Thickness HEE () Thickness of cuticle (#m) Wy B
Species of midrib No. of vascular FEE Txg or no palisade tissue Plate Tl
(pm) bundle in midrib Ubpper epidermis Lower epidermis through midrib
1 1854. 11 7-11 196. 00 130. 23 ¥ bul 1
2 2104, 00 8-12 205.26 146. 49 Kt 2
3 1807. 43 2-8 122.04 86.09 R 3
4 1476. 66 5-7 94.19 98. 00 S BUS 4
5 1996, 02 6-12 152. 47 152. 01 At 5
6 1694. 10 3-8 69.03 66. 64 i it 6
7 1958. 00 3-7 174,73 151. 26 i i 7

ESIWANIRBFHERIINANE, EETH.28
TUAE S —ih, BFRERNARNSEHA BTEH
Tk, P RERE, SRR T R A, R T
B RABRKRIER W 5WHZEH L EEEH R,
KBRS K AR, 54, 787 R R

MRAEXH AT, X6 FHAFATRA
BB E BN, LA S B, EERT K
BEBRERTLRET . BdRRTUEENE
RALTFHMEE A 2R G, T EL 7 T 54 48 G o
BB AIMERE.
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BRI A AR 1,8,15 6AFM; 2,9,16. REAHM; 3,10,17. HHM; 4,11,18 WEAF
5,12,19. S ILAFHM; 6,13,20. RKAFMH; 7,14,21 FRATFM; 1-7. EPK; 8-14. i H; 15-21. 1§,
Plate [ Internal structure of leaf 1,8,15. Leaf of P. calwata; 2,9,16. Leaf of P. sub fur furacea; 3,10,17. Leaf of
P. lingua; 4,11,18. Leaf of P. subtruncata; 5,12,19. Leaf of P. sheareri; 6,13,20. Leaf of P. porosa; 7,14,21. Leaf
of P. porosa var. mollissima; 1-7. Major vein; 8-14. Vascular bundle; 15-21. Mesophyll.

3 AH 5t

3.1 HFRK

A S BBAFH AFFILAH K
AFMPFBAFFEAMOFEREYTHORENE
R B2 H R A AR 5 — JB 3R B A B SR B AL
W, B3 B SO7 I S5 AR A AR B R R R A
ERRE, B0 —RARK, REARHEI RS,

m#EAF EREE—EHRAR. ZEHREA
PR S [FIRH F A F R 4 B B X 5, 76— 58
FEBE b 0 RE R 2wl A0 i Y 41 R A K S 28 8 L m [
AR B ML BE Bl 1L B R A S ORIV (Bt T
BfSF,1991) . bk, HARTE HH IR A A R, X
FpE DL R RE A M T 08 A K o3 28 I 5 LA R BT AR R
RRERE(MES%,1992), SILEM K 5HRHF
BT K R ey FEEE, AP S
PRI R EAEMESEERENANTERGET,
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1987), I"HRX 7 MAFREYHSALBENR WESEIAERFEYHBR PERRD L.
L RESE, XESAANTRASEHERRE SABTEMSAAADERZER R EMEKNY
P REMPARN, SIS H—MAYS, K%k W, EFNE7HASREYT . A5 REAHM

BN CETAFRBHEYBTES 16 uTH LAEH; 265 3 REAS: 4 FUAES: 5. REAF 6. FAAT.
T-12.HF TRAEH 8 AT 9. MAATH; 10 FIAF; 1L RKAS; 12.FAAS.
Plate IV Spores of Pyrrosia 1-6. Sporangium 1. P. calvata; 2. P. lingua; 3. P. subtruncata; 4. P, sheareri; 5. P. porosa; 6. P. porosa var.
mollissima. T-12. Spores 7. P. calvata; 8. P. lingua; 9. P. subtruncata; 10. P. sheareri; 11. P. porosa; 12. P. porosa var. mollissima.

£6 AMASEEVNATRESHE

Table 6 Characteristics of spores of six species of Pyrrosia

}ﬂ?g(ﬁ'fé m?ﬁﬁ %wﬁa Eﬂﬁ%ﬁﬁ(ﬁﬁ m%k/j\(ﬁqéxﬁﬁ)

ﬂ’»@ 5‘@'?%%& X ACBD) (.“m) I,ength = No. of etacs Size(diameter X length) P g IV
Species Sporangiform Sporangium cauli-spore Helinme sculpture Gk} Plate [V
(diameter X length) (pm) RS on of perine K
1 i 1 s 3R AR BB 309. 73X 346. 77 165. 49 17~22 IR 51. 26(35. 68~60. 25) X 1,7
68.10(60., 91~78. 50)
2 6 17 7% 5 BRCR B 245, 82X 336. 47 203. 39 15~19 R 39.52(29. 89~45.72) X 2,8
54, 84(43.32~62. 40)
3 6 BE S 3RIRBOE 279.25X 334,74 178.61 19~25 AR 46,75(38,.49~54.38) X 3,9
66.68(53. 85~74.79)
4 1 [ I =% (8] 5p JE 307. 05404, 31 115.:16 21~25 RN 55.78(44. 24~65.02) X 4,10
71.22(61. 06~77.86)
5 W IE s ERIRBE  255.41X318.90  318.33 19~21 SRR 45. 43(41. 20~49. 74) X 5,11
63.29(58. 72~69. 23)
6 1 13 78 5 BR AR B 309. 73X 346. 77 165. 49 18~20 RN 53.87(44.66~58.77) X 6,12

72.01(68.08~76.07)

55 1L A 5 A K PR AR B BE R IR IR . B IR L R &5 (1975) F1 Strobel 25 (1984) A A Bifi 5 I8 B 9 3% fin
FEFREE T, HonF B ESFLERE /N, X 5 Carpenter  FIZKAAIR A, KILAH BB N, ARALSRKE. K
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BN /N R BB G — B, TERTBRR M 7 F
AHEBHEY T, KILBBEMARE, ABRERHE,
HEHSEEMBEXRR, ARABPHFLEEEXMNE
i —ER. THAFREYHM A TEEBR
FREMREE(ZHERBRE), REERRIPHEY
RGBT T HAEBIE R GEE. KM
TEUE YT » NI AT 3 2> 7K 4 MR FL 89 %8 & (Fahn,
1986), AFMAEAFTREEN B . HRSHA
FHAZR  BEAFTREEBERR, KA 6 HiEY
BIAPETE AT L, LUK B BAE O R 4 Fh BOARTE B 7T
7.
3.2 MH

R 7 HAFBEHEYMM FEmE S, 3
DIMERHEEBAAN SHEASN o4, B AH
LUEREZE X E B R A RE, THER
By BAMYHEERHFLE S AL migiZ R
GkiEA%E,1992), XM BEEHYNAERKEFER
B, XFHEay R B RENBENEERAY. X
FL A BEASME LA TN/ 8 AR X
RESHARKIRENEREMEER X, X=MHEY
¥xawhagslEBLesEn b, 2HXHER
BB A= ) BF 55 538 I T A8 55 Y A% ) 45 # AR 4E (Bone
%,1985), MPAEBAET HAS FREFHLERA
FH/EREES X4 MAFEKTERERE R
RIEARKE 3, KB E S0 B, 4 19 FHAE 0
AERFE  HAHERHTFEEMEHAAKE
K BERHSRA M ASARKEE BHESE
%, B8 Mg T % (Esau %5, 1977) IR R
(Lee %,1990) M A BIE M. REHHEZHAR
BT HE 0 SE R B, AT AR Kb 3R S 6 A 3R,
XREBAEEYERNE KN EEEW.
3.3 mHBk

RIEFBEERARIEKG REFRYRNRTE
B, AREY SRR MBS R RKEEN
ERAOAREWE, EAMEEARSHEAFRH,
HMhREMBENEEMELAHEFHN Y
B LAt K 2 3L 40 28 18 . T AT ARAR R 204 89
AFR, BEA T R R A BN 2 X5
HREETEREN, WA FHRILBASLER
K, MARERAFH MFELEAFHKIMARD
ARE. MHEROHEETRESHEFIAFHNEE
WA E A, AR, 3 AT B4R A
FERD RZRE . HEAF AH BEAHM

F LA BRI A BB E B A, T B R A K
HEHS RRAFTMERAS S, Bk, FERNEH
B RERBEENRM SR EBERE. FHAEH,
MR B W7 AFBEY TR ERE
HATRBEERMEMAE MR, M EME X
B EB S, ERRAEE R BRI NEE
REEEIFR—THEUTE L EXBEBREHLEER
(BARM:9,11,12,13,14) , M F AP BXE
—ANPNEEREZRE F R ERMEHIR, B R
—MMEYE EEUSEER RN AL ER, P
BIAR R A =3, Bk 2 R (BRI :8,10),
3.4 MFRS

Al —-FEY PR FOBEBERRE.EHT
AR R HIROR ], 2SR TR SR W, [/ —
AW &, ML F R E SR AR, (U KD EF BT
ERGREW%,20060), BHRAFH 6 HAFBHE
PR FRREMHOE N -3 BT HRRE, I
HERGELIABEEE MM X TN aERE
Yy 69 76 F 1R S0 H 32 D PE R 5 8L (EAE F 55 2006)
BFREHLR—TRTFHER, TENAFEHE
WA, BERNLRARFEER, XY a
FEEAHF LAS FRASMFHA 5 FHE
FEHARMIBERREE MAESRFERERE
BgRERER, HRMERH, A RFRKEWN 1/3,
¥R RER AR AT E B BB E B S L RA MR
T, FIRE S A VG R T R O B T TR R kg
BEMUAFYRA X G HR%,2000). 17 FEE
BN ERMFEEZBNSENRELT LK
BEIGEE T WEMBET.

GEMR,ENTHASBEHEYENNRES
HAEMEWTEHER T EELEHHER, XuE
AN ENLEM A BT MR ERFRRIER. X
22 AR AR R 5 8 WA B MR TN 2T AR 4 A )
GREARBFIXRYEERIE (D40, 1996), L H
M EREBHRIER RESZH EEARERER
BRAEE REEBSBWKERMBR HHFRHAR
SMBESERTEAENBRLREER BTERN
FAEYFE NS KKE GINBEAS LRER
124900, 4 6 MY RERE AT WL
AFREAMAZNE, BEEERAEE M MRK
AFREABRAHNE, ERREER: AF HE
AFMEROFREEEWHE MAFREESR
KERBESHE BRE, XS HFENAFTENE TS
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