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X-ray microanalysis of the element of the
leaf, spore and sporangium annulus
Cyatheaceae plant in China
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Abstract; The element composition and mass fraction of the leaf, spore and sporangium annulus of 13 species
and their variant of Cyatheaceae were analyzed by SEM and X-ray microanalysis. The results show that the el-
ement composition of the leaf, spore and sporangium annulus of these plants is different each other; the mass
fraction is more evidently different. The element composition of the leaf, spore and sporangium annulus of
same plants is unlike, and the sort of element in the leaf is more than in the spore and sporangium annulus.
The mass fraction of the leaf, spore and sporangium annulus in the same plant is also different. K is the most
in the leaf and sporangium annulus, and in the spore Si is the majority, The difference of element composition
and mass fraction is connected with their structure, physiology and ecological environment. But the signifi-
cance of element composition and mass fraction in Cyatheaceae classification haven’t been discovered.
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EM4FM2AZERH, ATFRENBRLTFZR
SR E, BTLAF R TH ERH—EHFE. 1999
FEA4LHEFRERAMM(ERERARPEFE
MY B FRE—HIPHRED BN LIPAIRY
FINER -_REFHEYY . E(PEEAYLE BT
BB I AFEH HEFRIIIBAERD . B
BREYR- T ENBRLEYRR, £ —2F0
B REES MR EARTZ5%, BEMITH
SHEERBERKGE N, MEARKZRABT /AN
FIE. B RHHEY ORI EMEE TR RS THEY
Y A E S A R R KN E AR, AR
BREYIE KR, B RAREFHEZRAMN
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NTFWEHNIE -—BEFEERNL . REESL
RIBREEYFRBIBERETE 1978 FHXP T4
X3 AR, BAWE R (Alsophila) . BB R
(Sphaeropters) 1 B W 8 B (Gymnosphaera)™
1989 SFE X WA XA AN HHBIFH 24
B.AEAVSRE MEAMDBSBENBYERAFN
RSB IR , 3698 3 X5 0 W1 SE IR (subgenus AL
sophila) 1 B W ¥ I J& (subgenus Gymnospha-
era)™,

At BB SR RGERMITE, FREHY
SAREXZRS 13/ EREMEYHH BTFNET
BEXFPHRTTRARMTE KT RE S EHET
X-ray f X 53 7 #9938, KAL) 28 BRiT 0 48 Bl 0 &
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Table 1 The name and producing area of 13 species of Cyatheaceae in China
JB 4 Genus MY 4 Species Fm ﬁfi A5
Locality X Vouchers
collection
BB Sphaeropteris B Sphaeropteris brunoniana (Hook) Tryon = 846 0895255
WA S. hainanensis(Ching) Tryon WS 5873 1352201
EHB S, lepifera(Hook) Tryon ek 12 1282134
wiERE e TR 4B Alsophila costularis Bak. 7 SR A - —
Alsophila subgenus Alsophila B8 A. spinulosa(Wall. ex Hook) Tryon mn 77119 1215539
B4R A. latebrosa Wall. ex Hook 8 5908 1352258
B R E I A. andersonii Scott ex bedd. 74 % 5043 1015122
subgenus Gymnosp-haera KM B A. gigantean var. gigantean Wall. ex Hook WS 5847 1352287
B A. podophylla Hook I 570350 —
H UG 4P A, denticulate Bak, WL — —
/NP A, metteniana var. metteniana Hance mmn| — 289106
St/ B A. metteniana var. sabglabra Ching ex. Xia mnl — —
PEEW4E A. khasyana Moore ex Kuhn [k A 02913 —
AP EEREALRLE, ZERAFE . BHELHE
1 #BFT7 i FRMT R HBAERS EONESARY L,

A XHBRRIA 13 F(EF 3 DM, FF
PR Z R KA SR 1,

ERFEF, PR HERTEREEYR
B REAEE ZR SR A, AW BB AL T R ¥ A A BB
iR ER UG H I RY & oLt /BB B I
LR¥FBDITIRYE, AR MBS h F R B AE Y BT
KEHFRLL.

R R 6 &2 BXER G FISCRR 6D . B FiiY
BRFRSHIR 0.5 cm B/MNB, EHIE S L8
ERREL. BORNRARTENN R, HEME
L, EREEN AR L, AR R TR T

B S TRMEER X-STRM XRS50 .
F#aER S R H o X-650, % AmEREN
20 kV, R Bt A EDAX-9100 BB 4%, X # 5 #F 47
MRS, B A HTHE, BEHAH
Hg BRI Z @8 3 A~ KB T 4047 T
FHTFNALMR, FAZNAR FUEE 1~2 &
YER W52 1 FROGEBEAF BTN E,

% A0 3
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(LEDS RIMBIPWITEE X 13 F REMHBE
BRI 12 FFOoTESRFEET LEH K
L B4 9N Na. Mg, Al Si.P.S.Cl.K.Ca,Ti,
Fe.Cu % ,3 AL Si.P.S.Cl.K.Ca 3 HETTE,
fErt A B E, M Na.Mg.Ti.Fe.Cu Fi &t
E.EMPE R,

(2) AEMHYEREY, A PRUBIMTTE
HAE—FHER, AP SR B 2FX 12

Q)RR BT BEY P K TRERAF
FEEABHERE. K ZHEYAROLETLE, FEH-
MG ESTREA S AEINEE, h BHEE L
L REEYBEKULAYRERNBHAERE
M. KEEZEFHFETHYRES RS, A K
S RERBEETY . EiX 13 fREMBE B
HY P KHEERE, RUILHY 8 KTk
AIREEREES .
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Table 2 The element composition and mass fraction of the leal of Cyatheaceae in China

/& 4 Genus i) 4 Species Na Mg Al Si P S Cl K Ca Ti Fe Cu
I=Ei2:: 0 B4 48 Sphaeropteris brunoniana 0.56 3.96 23.46 10.22 4.84 5.08 9.87 33.73 7.01 0.28 0.47 0.53
Sphaeropteris W EANMY S. hainanensis 7.14 4.53 17.54 5.46 3.28 3.85 7.58 46.37 3.39 0 0 0.88
R S. lepifera 0.61 0.41 1.09 27.06 3.58 4.84 19.15 28.03 14,59 0 0.43 O
WER TR TENE Alsophila costularis 6.45 15.02 5.38 4.20 3.67 4,99 4,12 38.81 17.37 0 0 0
Also- subgenus ®#® A. spinulosa 1.65 2.66 6.15 15.85 1,98 5.71 20.57 37.30 7.84 0 0 0.30
phila Alsophila TR A. latebrosa 2.98 5.11 19.94 37.92 3.32 3.57 6.29 17.96 1.96 0 0 0.91
Bt EMP A, andersonii 3.03 6.26 7.90 3.17 4.52 5.43 6.17 56.42 6.62 0 0.46 O
¥ E KB A, gigantean var. gi- 0 2.99 0.63 39,13 3.93 4.83 10.11 26.01 12.37 O 0 0
subgenus gantean
Gymno- RS A. podophylia 0 0.19 0.14 60.63 3.52 3.52 5.10 25.87 0.39 0O 0.54
sphaera MG A, denticulate 7.23 4.71 5.00 6.20 4.88 5.14 2.04 59.76 5.06
/N B ¥ B A, metteniana var. 5.30 9.82 4.43 10,53 3.10 3.54 5.22 43.58 11,90
metteniana .
et /NB A, metteniana var. 6.87 4.69 6.74 7.36 2.80 5.43 4.28 59.23 2.59 0 0 0
sabglabra
W A, khasyana 3.32 8.61 3.06 6.73 4.31 4.37 1.04 54.79 13.29 0.250.640

WOHAERE KT RSB R+, Si
MRBSHRE. SIERAEHEYHLFEILE, B
ERSTZMFETIFSHY TR ERKE, S
XHEYWAARRPEN. HIMEEFRR BB R+
CIHRESHEBER, AWE MHABE Al 95|
BEOBWBRR, RO NE LT Mg HE
ABER, XLEHFHRRARFR BB EY X TR
WEEBRNEREN ELHMAZANRA.

22 B MNENRTHAREREFHRES K

WER 13 FREMEYH T HTTEARKF
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(WDNTTERMEE A S HEYR TR AR
St AR, EMEEE AU E . h ey i

B M S RN R

O|THLSITTRFHFEESBREHHEY
A7RCEMNEARE BEAUE HARE
B B NEUEPMAEME. UKITE
PHEESBRETHA 45,25 008 . B0
B OHERE M NRYE. PEBERNETS
PHEEDIBRE.
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Table 3 The element composition and mass fraction of the spore of Cyatheaceae in China

J& 4% Genus ¥ & Species Na Mg Al Si P S Cl K Ca Ti Fe Cu
HiviP R B8 ¥ Sphaeropteris brunoniana 0 0 1.22 32.57 8.45 4,07 16,93 21.11 15.63 © 0 0
Sphaeropteris S AW S. hatnanens:s 0.94 2.11 4.00 49.84 10.20 4.81 11.24 11.17 3.21 0 0 2.01
iR TR PEWE Alsophila costulares 6.47 9.80 2.78 4.71 24.50 8.53 3.65 16.98 22.57 0 0 0
Also- subgenus 18 A. spinulosa 0.35 0 0 3.05 0 0 1.11 68.76 4.11 4.17 6.16 12.28
phila Alsophila PFHHW A. latebrosa 0 1,38 6.76 69.24 6.76 3.20 5.28 5.75 0 0 0 0.75
B EM W A, andersonii 7.66 5.57 7.82 3.41 13.04 18.08 5.34 39.09 0 0 0 0
T B KM B A gigantean var. 0 0 0 45,56 20.38 14.02 4.83 13.54 1.67 0 0 0
subgenus gigantean
Gymno B A. podophylia 0 0.30 0.0 51.08 12.01 10.24 5.06 18.73 0 0 0 2.59
sphaera HGIPE® A. denticulate 4,04 7.12 1.53 3.11 10.56 11,29 6.84 46.08 6.30 0 0
N A, metteniana var. 4.19 4,40 2,58 47.59 6.90 5.83 5.54 15.33 6.70 0 1.05
metteniana
M B A metteniana 7,18 15.23 5.40 6.35 11.52 5.59 11.72 35.34 1.68 0 0 0
var. sabglabra
74 i3t A. khasyana 0 2.68 2.54 68.20 7.63 4.88 4.42 2.63 7.10 0 0 0
x4 BEHNEVATERENCRAERNFIRESTE
Table 4 The element composition and mass fraction of sporangium annulus of Cyatheaceae in China
& 4 Genus ¥ 4 Species Na Mg Al Si P S Cl K Ca Ti Fe Cu
=820 H 18 Sphaeropteris brunoniana 0 16.23 6.61 4.91 3.59 4,00 10.31 35.90 18.45 0 0 0
Sphaeropteris ¥ W S. hainanensis 0 9.31 16.25 13.37 10.9310.94 14.27 7.46 13.14 0 0 4.33
R BEERE FEWE Alsophila costularis 13.13 2.59 5.70 7.65 9.34 9.05 6.85 29.40 16.29 0 0 0
Also- subgenus 8 A. spinulosa 0 0 0 0 0 2.13 9.51 62,38 16.47 2.89 0 6.62
phila Alsophila BA4WIP A. latebrosa 5.71 3.84 17,72 13.51 11.64 7.04 10.31 29.30 0 0 0 0.93
9,72 EM WP A, andersonii 9, 87 0 5.44 2.22 0.88 3.43 6.11 68.24 2.54 0 0 1.27

TR KM B ® A. gigantean var. 0 0 0 0 0 0 9.49 62.49 13.44 7.05 7.52 0

subgenus gigantean
Gymno BB A. podophylia 15,30 © 0.0 3.49 0 3.54 14,37 47.26 6.65 2.35 0 7.03
sphaera FHIGWE A. denticulate 9,01 12,38 7.76 8.79 10.399.58 8.75 32.57 0.90 0 0 0

/B A, metteniana var.

metientana

11.0916.20 10.75 9.30 5.70 5.08 5.49 20.77 11.09 0 0 4.01

M /DB A. metteniana 9.44 8.63 2.63 3.53 5.70 4.54 17.91 47.63 o] 0 0 0
var. sabglabra
TP A, khasyana 0 0 0.03 0.29 0 5.57 3.54 79.30 11.28 0O 0 0

M 4 FH, 12 FpRZEMYE B Y 1T 3T
WHLTRARMEFYREIBEOTIRA:

ZRME 8 MITR .2 P EFWEA 6 HITR, MK
HRBB MBS HTR.

WMEFRBTIRTEAFYITHTR CLA
K, K EM TR BEHEIE —ENESR.

(DORTRARE ,/PRYVE P AT B HTRE
ZE10#,H S ISR 9 MTR,2 HPER

GONFEHHABIBOEE K WP EESE
BR. AP AEPPHEE 79.30%.
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