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B OE. RAMKBHESESHATRMEANA R, AE TEHRERE A F UMK ERKY L ERHFEEE
EERBRSY., EREAT, SHFLUHBREATEEAFENEYHF EEEN 0 cm HRELBETHRF
ERAEDT 4 930~14 930 I/ m? Z 8], 5 T X BB BARK 3 780 Ki/m?, £ 10 cm Y B & M _L . B A7 AR
HFh FHEBEREN 0~2.2~55~10 cm WENEEEZEH THEE 5~10 cm +ENUIRME T K& K
fo. ZFRAEROT B E BEVEAEARSHBEBHANERT A ERERF I BRI RY R FER
LB AR F CEH K 85. 5% H1 69. 9%) , AR Z CGRI 12. 8% F1 19. 4 Y0, HEAR CEH R 1. 6% 4. 2%
MIFARCER R 0. 6% H6.520H A, EFMAN=ZMRAKREBAR FREL TN TFEXEHH
I 48 2E3% 22 (Eupatorium adenophorum) , B 41 8] (Ageratum conyzoides) , h H H # B (Conyza stricta) , — &5,
£ (Emilia sonchifolia Y& YR M=, SRBAMTH L ER FEFI =Y HEEMR., LHEHT
e 5 s 3% 48 o 1) A0 AE L e /D .
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Storage and dominants in soil seed banks
under karst secondary forests
in southeastern Yunnan
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Abstract; The storage and dominants of viable seeds in soil seed banks of the typical karst secondary forests in
southeastern Yunnan were studied by using greenhouse germination methods and transect soil sampling meth-
od. There were abundant viable seeds stored in the soil seed banks under karst secondary forests. Seeds iden-
tified in soils at 10 cm depth ranged from 4 930 to 14 930 indi. /'m*, higher than that of 3 780 indi. /m? under a
contrast matured karst forest. Vertically, the number of seeds per soil unit dropped down gradually from 0~2
cm depth,2~5 cm depth to 5~~10 cm depth under secondary forests and matured forest. The composition of
tree, shrub, herb and liana species differed slightly between secondary and matured forest. Herb species domi-

nated the soil seed banks whether in terms of seed density or number of species identified ( with average of
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85.5% or 69. 9% respectively). Shrub came next after herb species (with average of 12. 8% or 19. 4% respec-

tively),liana (with average of 1. 6% or 4. 2% respectively) and tree (with averages of 0. 6% or 6. 5% respec-

tively) species were rare. Among the three secondary karst forests studied, the top three species with higher

seed percentage were three of the four Compositae species: Eupatorium adenophorum ,Ageratum conyzoides,

Conyza stricta ,and Emilia sonchi folia ,almost the same with that of matured forest. Low similarity in species

composition was found between soil seed bank and the standing vegetation.

Key words: karst; secondary forests; soil seed banks; storage; dominants

TR TFEREFET - EARNLEPHEE
A RIR B RRIRHE Y F .8, EEMYBETE
HHRARNEBEELMZ — , ENTFER AEYBEEN
HE HEEAZXTHRAEA EHKRERMEEHEE
(Fenner, 1992; Kebrom&Tesfaye , 2000; 37 PR FE &
2001, AT A FREM R TR I RERSEH
B A BEE EH SIKE R EE R E H T (Shaw, 1996
Wijdeven fl Kuzze,2000), HEEM R L EFHEEZ
Kook WEE CTUAERNE. B E=8KE
HEF L HKMELEAHBEAFTNERRRAL =4
Kt SmAE 4020 GrEB R %,200). i FTHER.
NAFRARERREA, RENERBHREEE T AR
BEMBIN, BT TRKENFEREF I RIKAEN.
AX B YR AE AR SRR F B A BT 50K X 38 80X 2 SR AR B
REFEENH FHITHXHERABERABRRME
X. BRIE S X QR FEPFRRLS IHH,
1999,2000) , W FoXF £ K& I HBIR AR RIBF 5T, A3
WX = B S R 5 T L b R AE AR B S, R TR
TER T EAEE GRS REES AR,

1 H BRI R T &

L1 iR E AR

EHAREERFHBEARTH =R
7. HEFETH T AR S K =15 L HKAER
M H BRI S = S TF 23°16'~23°
59' N,104°24'~104°58' EJEE K. & SMEHRE
OB R, A T, S A RR
#1X(23°26' N,104°48" E) 1k B &Y 5 % 1L b i B
FRMBETEE XTI,

KM ASFA) . KRR B W FRMZ AN R E K
%, Z3JE RA EWF A B BARAF (Fraxinus mala-
cophylia) JE ¥ AR (Pistacia chinensis) M- (Ter-
minalia franchetii var. membrani folia) . ‘8 3% ¥
(Celtis biondii Y55 W R HH 4o f» EEZFr AR 10
~12 m, R B 60% AR HA R FRIBES KL,

MTEEES. MEEHREIEOC. S em AH,

WA B(SFB) . 80 EFRM R P E LK EWH £
EREN, LUGEH & EFHEE, LLEF R (Cyclobal-
anopsis glauca) X £, Z 3275 F K (Pistacia wein-
manni folia ) EHERA, FEFARA LI~ m, FAE
700, AH 1~3 cm BESHEETHREE.

KA C(SFO) . 80 ERIBRY, LIG A 8
IR R ER, FEUENAE, FREARR
13 (Platycarya longipes Y Z AR EF M B H &, L
BHFAR4~5m, FFRFEEF 90%, HRAA 2 om /Y
Wi TE R .

M DIMFD) : A REF R NRTFREFN A
IR, TFARS 3 BB EER 20~22 m, 1 H &
B (Machilus pingii) HE R EFZFHTHBERE
(Sloaneu laurifolia) 7K F W (Fagus longipetiola-
ta)FHBIBZ ., MNEDS RS, HEENEEA
BRERE 10 cm, YRR FR T EOHBRF.
1.2 AR A&

2001 4 4 HHEZFHITEFERBA, FITE
BB SO0 mAEELZ, S 10 m Bl— 10 cm X 10 em X 10
em +#E,4> 0~2.2~5.5~10 cm Z B2 HI% F +
5 B R 4 104>, BRELEEAK M
YEit 5 B4 mm)F 75 B 0. 21 mm) i (Ter heerdt
4 ,1996;Chang % ,2001) , ¥ P59 22 8] B9 L HE & A
BHAI, 558 TR KA K SCILMN &R #&
MIREHNHETHELR RESATREAMF TR,
B EEBHUA TR FHE ICREEMESH
BE.HB-FAATHE NI, XHoELEEHNE B
HEHPIBBEENIE.

TERELTEHEZHIZE 31 20 mX20 m B,
F 2001 4F 11 AABEHARNEYHHRFER.

2 R 5

2.1 XM TFEME
iAW 4 3 558 B4, IR\ S H L
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HHAEHREER10m NER TR TESE,
HY¥EEZ T 3 780~ 14 930 B/m’ ZE (K 1.
WA MR E 77 % EE R 10 603 R/m?, BT | T
RN, BERRAMKERBEERKER,
SFB.SFC S K& Eim & F SFA &, SFA S/ E
BER#ix MFD 5. X —F B3 BIKA R LR F
FERFTEEAR K TRAE BB B, Fa e
FAWAERKBIWKRBRENER, T REFENHTH
FEEOAEXER. NHTFTENEHESHAXRE X

BREKEARERLAMK EXBENHARFTHE
(RDEBRBRENVERTERH THE, WXHFHRE
B+ A BEATBEMR, EXMHERCEXBEEMN
ST i TN
2.2 AFRRAHBS

HALRFHRME 44 B 71 RRY 82 HAEY
T ARAKENRT LRI TEFYHBEEREST
35~45 FZ (8], F-HIHN 40 Ff , AR THRBAKTH T
L/ Euik o <SR

£1 ERUMREKINELIEVENHFREBREEE CB/m?, EIHE ERER)
Table 1 Seedlings germinated from different soil lavers and the seed density
(ind. /em? , mean-t standard error)of the different secondary karst forests

FEM 5 Forest type SFA = SFB» x SFC MFD » =
8 % o) i U B Seedlings germinated (n=10) 0~2 cm 196 392 544 118
2~5 cm 135 374 427 123
5~10 cm 162 429 522 137
B ¥ Total 493 1195 1493 378
7 % Seed density (indi. /m?) 4 930+905 11 950+1 315 14 930+3 892 3 7801251
It fh fh F 8 B Seeds in common with stand vegetation (indi, ) 85 331 123 14

SFA ;¥ 4EHK A Secondary forest A; SFB; ¥4 #k B Secendary forest B; SFC: k4= 4k C Secondary forest C; MFD: ji 84k D Matured forest D.

* p<C0. 05, * * p<_0, 01, 28] Ytk BUf) F 2| 2% B4 Significance of seeds difference per volume among the different layers,

F2AFERUMRERLTNM TFEREBR DY
Table 2 Number of species germinated from the soil
samples taken from different karst secondary forests

WA
MFD SFA SFB SFC Means of
secondary forest
# Family 21 21 18 23 20.7
B Genus 33 43 34 38 38. 3
1 Species 35(2) 45(3) 35(7) 40(5) 40(5)

MFD,SFA,SFB,SFC[Rl# 1 Same as in table 1.
DEBRBFERN SR E I EEH  Number in parentheses is

species found in the stand vegetations

AERAREREFFRMNE LR FENE
BEAHE. E=FFRAEMKP, TRRAHEWGER
BAERYFFHAERE, S LB AMKT B LEF
FREFRFFFRUER N EWE 1.2), EEYHY
FhFRERT S @A s T 81, 4% ~92. 3%z d], F
Ik 85. 50 ; EAY AR H G SR A By b B I
9 57.5%~77.8%,F K 69.9%. HLAAEMHKRE
82. 8% 62. 9V WL . WE AW b 7E FF FFE b 5
T—EMEs, KA FHRE LB TR LA
6.5%~17.4%,F3K 12. 8% ; TuFh 2 ¥ 5 S Fp K
BT H B % 11, 1% ~30. 0%, %HH 19. 4%, 1
LB ARAY 14. 8%0F0 20, 0 Yo BR K. FE AR M EE AR ZEF
TEFHMBEL KEKRTRAYHHFHE S

BEHEHE A0 6%, FFEB LI EMHERY
6.5%, BEAK T ARBAKR 1. 1%0F0 8. 6%, BEAY
FaFRE S BENTFIE A 100, FHREK
HBFAERK 4. 200, IR FREKN 130N
8.6%.

RIFHTHE LR FENAFEFRTHE
EYFHEREHR N EEE S BHREENRY. =
AHL SRR AEMNE LR FEF R TRELTH
SN R TFECR B R R K ZEE = (Eupatorium
adenophorum) , = 21 & (Ageratum conyzoides) , %)
BHHBERE (Conyza stricta) , — 5 4 (Emilia sonchi-
folia)FEM A YFFFH =1, 5§ BB TR L5
MFEREEYMERAMER. EARS KR REE R
bus obcordatus ), ¥ M 2= Bk ( Boehmeria clidemi-
oides) F & F 85 28 3§ (Spiraea martinii var. pu-
bescens )BT —FEHHE. BEEARFRKRKYHESL
AT B AR 2, FF R AT B R Y FP OO
i (Neocinnamomum caudatum)
23 T IMMFESHRER

+ BT FE T b 3R A gAY AR O AR AR UK U
LB EHREEAAN MR (E 2, KER
P RERYRIEAN A REEPIHREHEKRE,
FHHRF S REBRYERY . HHEYRHFT
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Fig. 1 Proportional composition of life forms by species

in the soil seed banks of different karst {orests
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Fig. 2 Proportional composition of life forms by indi-
viduals in the soil seed banks of differnet karst forests

R3 EFUBREKRTHPHFEINEEFTVNREVHBRABRZHFES I

Table 3 Major species of different life form and their seed germination percentage

in the soil seed banks of secondary karst {orests

g - A3
?:)ezcies gfaéflj’ L?f:—eﬁf:ogrgm SFA SFB SFC MFD 'I[‘]o::l
385 4 Elsholtzia fruticosa(D. Don)Rehd. =3I A 1.42 1.67 0.27 — 0.87
J¥ M2 Bk Boehmeria clidemioides Miq, HEE BE K 1.42 1.26 4.76 9.52 3.62
P B Rubus obcordatus(Fr, ) Nguyen Van Thuan R b N 0. 41 5.61 4,96 3.17a 4,36
KEFELSY Spiraca martini L'evl. var. pubescens Yu TR b N — 5.77a 1,21a 2.44
JK 3 Solanum torvum Swartz, & ¥ oK 3.04 — 0.13 0.53 0.53
A Y&k F Myrsine semiserrata Wall. BeadF PN — 0.33a 0.33a — 0.25
{H B # Neocinnamomum caudatum (Nees) Merr. R FAR 0. 20 — 0.27a 0.26 0,17
BE#Y Ficus pumila Linn, 32 B A 0.20 0.59 — — 0.22
# G K8 Ficus tikoua Bur. 2B BE A — 1.76 0.27 0.79 0.79
BE 3 2 Ozxalis corniculata Linn. R AR =N 3.65 4,02 2.28 1.85 3.01
Wi 4T Microstegium ciliatum Trin, AAH B 0.81a 3.35a 1. 34a 1. 06 1.91
RELLH] Ageratum conyzoides Linn, BH HA 16.23a 1. 34 32.28 0.53 16. 30
1 H B B Conyza stricta Wild, R A 12.58 20.50 7.10 26. 72 14. 44
— M4 Emilia sonchifolia (L. )DC. LR Bk 6.90 11.63 2,41 23,54 8. 37
R P2 Fupatorium adenophorum Spreng. BFE = 1. N 12,58 17, 24a 22.17 14. 81 18.40
BiF ¥ Galinsoga parviflora Cav. %l = 3 1,42 1.59 0.33 1.32 1.01
B M ¥ Gnaphalium affine D. Don S =¥ 3.45 0. 84 2.34 1. 06 1. 85
W Ixeris polycephala Cass. %H BR 2.84 3.51 1.67 1.85 2,47
TWisk 2% Strobilanthes af finis Griff. 35 = 3. 65 0.50 1.61 0.26 1.38
WA¥ Taraxacum mongolicum Hand. -Mazz, 3 Bl BA 1.62 0. 33 1.47 0.53 1. 01
Y # Cyperus rotundus Linn, BER A 1.62 4,35 1. 41 3. 44 2. 64

41t Total (%)

74. 04 86.19 88.61 91.27 86. 06

MFD,SFA,SFB,SFC @)% 1 Same as in table 1;

3 W #®

AT FT A B O A AR BB T B R T B (AR
TCE F AR AR B 7 N 5 5 10 He (25°09' ~25°20" N,

a: MNP IEL Foundin the stand vegetation.

107°52" ~108°25" E) #4 11y T0 2 4k F1 3 2} #E Ak 0~ 20
em + 28+ AT % (830~1 245 Hi/m?) (XIH
B§,1999,2000), WM& FRIGEMT KRB ML
(23°10" N,112°34' E)B ANRIZ W RIS EERE &
R AR (92~ 157 B/ m?) R FERHFRA AT
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0~10 cm +ZH + fpF % K (84 ~150 Ki/m?)
(ABR%F,1996), XEERBRE5HRABEELTH
ERFIBMBFI4E . A FLEBA X5
(Granstrém, 1988 ; Hyatt #1 Casper, 2000), 7] §Ei&
X EREKRMEBHRFLHAEERALXL, AR
R B EERN M TS5 R AR AE SR (E
D, AHEREREBENEEAYH W FEMBMREG PR
KEAHMNEBRIE(E 2.3, B KB F A
RETHEZIIHRLWEFR ., ERFPFERE
ARRE b, , 0,45 BB TR R B AR BB 2 N E7E 32
B b AR B ITH [ T B A By B R Ak, B 1 4 B B
AXEBEERAEHNHECBRZ PN R, 1 5%
AAREMER T R EABTIERNR T, &
AEMMER T KEXD AEREREMEEFEARE
EHEYHIHF, R FETRENEERMFFRLH, B
M5 — AT R BT X R RSN R

A B FEP R EEEMEREEY R LA
5% RENREERERAX., X
F 7 th % A (persistent) B fi FAE X T IR #E AR K
% (Baskin #1 Baskin, 1998) , T 5% % & 4 #h &9 # 7
KEZRBRTHEE (transien) I F, EAIE L |
HEMASHEBE T —TRHFET., XFHA9IDE
BAMWEBR L EHRB, RENFTEARYFHNE
MFFEEM—-BNERNEE. WENR TEHE
R F.MAKBRMEEYH, 00 B (Conyza ja-
ponica VEME—FAMENEWH L ERF EF
B HFE. RIEEYRH O FHESE/DE™ R
B.AHESHEEEE. S - T EREEHFER
FR/NFERRTERBE S WM AEY B FH LR
XD (EERE%,1996), AMAFFEFHRHE
AT EBIMLE R T — f 3t (Fenner, 1992;
WH,1997), AR EZRETVERBTIREZRE
FEMEN A5 X&) WA FHAREHEY R R
F.MREANTRKENBAEN B 5HHEHRIEE
BHERBERDHERYFHFT.

H WA AR TR T PE P R I R P E T HXT X
B AR RENRBmEE., RAEMKBHE—PE
BEEAFFAYDFH . AMEALRN KR SHhRE
VAR /D B FETT AR B R F XS A AR B 2 — 25
BEAESERAKMTE. FEEFMEFEREM
FEPRAYHH FHERZODF BHEHMFH
BRLUG D AEFEYHESRESGFRAR L
ERA . AMMKENHEBENEFSEPHEFEX

AXR. AFEBPHRERTEAYDHEL S EE
(Fenner,1992; Kebrom F1 Tesfaye,2000) 8% #5 4 1
KRG EH .

WIE 4 it % 75 {K (Fenner, 1992; Kebrom #1 Tes-
faye,2000; 3 KRE S ,2001), &I IR 4 bR A B Ak
PR ERYHMR FRENMRERLD . M FE
MX—REZRRE Ee— B #E P B, B,
HEARYHAENTF FEFIEFIE . LFRHKE
XK/, KEARKENSHFBLRS W, BT
KK ERSRBARE LR, £ FAME X R
Mt 265 FE 53 5 B IX — KRk, Xt AR B fp - 7E L
e Wok s ENR Aok i N o RS o S N
REXLBEDHOESRE N . FXEYHAZEFMN
IR BETE hIE R
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Cyrtogeonellum inaequale Ching in Bull. Fan
Mem. Inst. Boil. Bot. 8:331. pl. 7. f. 4, 1938; Y. T.
Hsieh in Bull. Bot. 10(3) :95. 1990, ——Cyrtomium
fraxinellum var. inaequale Christ in Bull. Acad.
Geogr. Bot, 11,264, 1902, ——Cyrtogonellum min-
ium Y. T. Hseih,ibid. 9(3):17. 1989 & 10(3).95.
1990. syn. nov.

8B EM X, IR OEM) A K E W, 5B
2,53 930 m,ZE=4{¢H 1778,2002. 11. 4.

37 (B

AEMHEGTHEREEY S

Cyrtogonellum X rupicola P. S. Wang ex X. Y.
Wang, EREES%, ML EYE, 242, EIRR 61.2.
2001.

I AeX . FEEEE) . AKEL, 58
BRI . ¥k 1 200 m, 4 H 1709,2002,10.20; @ &
X, AR E R, A KA L, BB, #IR 930
m,ZE{R R 1782,2002. 11. 4.

SyFE RN RO .
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