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Abstract; By the method of sampling in wild field combined with observing potted experiment,soil seed banks
of karst degraded vegetation in different succession stages in Southwest Guangxi were studied. The results
showed that;(1)Soil seed density at 0~20 cm depth layer was between 0~1 125 seeds/m?; (2) The dominant
species both in richness and abundance were herbage which were dominated by Agrostidoideae family and
Compositae family, the shrub species in richness and abundance were very low,and there were no tree species;
(3)Most seeds distributed in the upper layer or near the upper layer, and the density decreased gradually from
the upper layer soil to under-layer soil; (4) The richness and the density of the seed in every succession soil
seed bank sampled in November were higher than that in May; (5) The comparability coefficient between any
two succession stages were low, but the comparability coefficient in two contiguous stages were higher than
that in discontinuous stages; (6) The seed relativity between soil seed banks and the ground vegetation were

not tight,and the relativity decreased with the development from the herbosa stage to tree-shrub stage. The
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results suggest that,it is necessary to induce artificially to improve the restore of the vegetation for the degrad-

ed vegetation, thereby construct the ecological protective forests that have superior ecological benefits.

Key words; karst terrain; soil seed bank; succession stage; seasonal dynamics; storage; composition

HRLBEHFFERYSHEYAESTZE REAS
ZHREZ—. TEMTER-NEENEYRE
GRRBUHEKERRVNEEYREMN, EE—
ERE b VT DL B B A SRR R R T 1), T AL Y
FENEFEEEENE N (Y EESH,2003;Da-
vies 4,1998) . HEPURT N L X, £ RIFIRE
£, KBHHEBEBILIEN EARER. EZH i,
MENEREMNERSHEBEREACHTESZ
A % EE VR 0 A R LM B AR AT R
BB UREEEBEKE MRS NERANTR,
HE KT R AR IKE

1 BRI

BAF A e S R W A ) T O R B R T ]
11(107°22'40"~107°25'30" E, 23°22'30"~23°24'00"
N) RS X H#EAT . A7 o O S B B 25 7 04 D\ B 3th 3
R,/ 110~570 m, FFETWR LA 1 500 mm, [EFH
RTES~8 AR HEFR 6550, RAHWAETE
Ak 115 mm, B TFETMEXIHAHS, TRREY
XEARNAE . EFHKRE BEHBER . LTPW,
BRABKAESHRORNGAR . SARE AL
PR, TR EGE RN SRR
BEZRAR 100 HHRBERERELRE 1%,

EHINEARRKERB S A BN R
M\ TR RE RS b TR IR U R B B A A B K A AT
FOEREH,2004; M KH,1998) . H A URHE
HERENREEEEEANBR S A EEAT E®
AIFAIHEB. SEENBRBERTENT:

BE +BEERRR 1% . NAZAELE
BHL EYITEEETARD, TEEIHB—
LB F (Murraya paniculata) A W (Guihaia
argyrata) ALK RS LB T EFEHRAE.

EMNDERHYAIE  BEE SETREHR
BAFE HRERES HEEARHLE TEL. K
MEALEZ BE BT B (Senecio stauntonii) |
BXE B (Gynura crepidioides) %, ARAEFh
KEBEHEEAK, BHE R DA, 10k FH#E (Bau-
hinia championii) \JK G IR M (Cipadessa cineras-

cens) 2B E (Berchemia lineata) . FHE . AILET
(Croton euryphyllus)  fri-E#. BH. ABE
(Pyracantha fortuneana)®,

HEA] EASEXREYIL LY. RUILE
S ERELENZRER HEEAMER A ME
MHE., EARUKERER. O ILKRF.ER
T (Zenia insignis) § B £, EEMHEFTEHE
(Sageretia thea) JEBIFE I (Wikstroemia pachyra-
chis) AINBE%. BEXRUBEFTHHE . HE
FAEKWE., T EN. ZHF EH (Caryopteris inca-
na) EMF%,

HEAD:-UEARNE, HEFTEREN EE
L S0, HEMEFLT LR KERXRK. A
H 1 (Mallotus apelta) .#q A (Cudrania tricuspi-
data) R AIET FEMELE. EERAHEK
Lo FEEFRNE . TFENE FERESE,

BERIREM . L& B (Pterolobium punctatum) |1
WA E, KEEAMRETHN LT ILKF. A5
1K E B R BE (Embelia scandens) | 3 5
(Mallotus philippensis) AINBE NEEH%E, BA
FFRAN L, FBR (Nephrolepis auriculata) W F & , H
BHHE R4 2L (Bidens pilosa) R 2 HE K
(Neyraudia reynaudiana) ,F B 6%,

TR ZBEEERANTURER EILNE
BEMBTHERIFE. URAINELE X &
FRE W) #1% (Lindera attenuata var., hemsley-
ana) B M G (Sapium rotundi folium) K EHE Y
% (Artocarpus tonkinensis) | AR (Sinosiderox y-
lon pedunculatum) . B Bk F K2 (Neolitsea phaner-
ophlebia) I 5 Wk (Acer tonkinense) . fa I 1% (Cin-
namomum sazxatile ) . B 3R # % (Diospyros sid-
erophyllus) , | H—#% 2.5~4.0 m, HIEREARA
BLOE WLBRF A WWARHE | P 4% (Macaranga den-
ticulata) . $} M ¥5 (Ficus tinctoria subsp. gibbosa)
S AR AE ERR . AL B (Zanthoxylum
calcicolum) B PR 3S iy B (Millettia reticulata ) B
RIRE B = B B (Bauhinia lingyuenensis ) %, 2
AHEXLORUEANFE, HEHERTER &
(Ophiopogon stenophyllus) . KM ¥ B B (O. lati foli-
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us) JJ- B8 3 (Vernonia chingiana)%.
2 BWRF

EE—MERABRREEHRSFERREEGRN
5mX5mIEERHEES 4~7 M ETRE. ERE—
MY E EELRBEEEER, FIEREN
HMYHFHSELER. 8—FREVLRE T8, B
HEHAHN 20 cmX20 cm, A HEEFEH 0~5.5~10.10
~15.15~20 cm, EEABRBRE. TEHENFR
T HUEREEARENLIRBOTE—-RIWE. 8
B LER M LHEL 10 000 em® DL E L, FARFE
P RN FEE DT SR BB (R FR RE7E 10 000 m® W E

REABRE1996). ATHLIRHFENFNI
A,F 2002 £ 11 AF0 2003 4E 5 ABIRE. 1R
MFEAIR—RERMNTE . K—-RELRTHE
TREHTHAURCR . H_RAVYETESE
TR . EZEIAMH T . BRBANMFEERIT ST
(73 %,2004), Darwin KB ARE - MFXRLE
MTENEE  ARAYEEES T TFRE(EES,
2004), RATHRAL —FF &, RENLFETE
REBEHNHEYMHEMITERLFR. EAUE 1K,
BRI FEEE 6 N A BB HEUHOM T,

& WA R T BElE A1 B A B A B b R AR B 59
LI & Bk Czekanowski AR 2a/(S, +S,) i
BoOHA a AWABERZE MRS HEEA ]

R1 TRARENRTAZFTRAROHTEFROH FHRNEE

Table 1 The quantity and density in soil seed banks in different successions and seasons

BB RAER & BP0 R0 F T SR CRD sy MTEEGE . w?)

Succession Season of Seeds germinated in different layers (Seeds) 'I?o:al Seed density

stages sampling ""A(0~5 cm) B(5~10 cm) C(10~15 cm) D(15~20 cm) (seeds » m®)

¥4 Bare rock 2002. 11 1 — — — 1 25
2003. 05 0* — — — 0 0

M Herbosa 2002.11 41 3 1% 0 * 45 1125
2003. 05 14 5% 1% 0 * 20 500

#E M T Herbal shrubT  2002.11 33 1= 0* 0* 34 850
2003.05 6 1 1* 0 * 8 200

M B M 1 Herbal shrubll  2002. 11 21 1 1 — 23 575
2003. 05 2 1 1% 0 = 4 100

¥ M Vine-shrub 2002.11 20 1 1 0% 22 550
2003.05 9 1% 0 * 0% 10 250

FE# Ak Tree-shrub 2002.11 7 3% 1* 0* 11 275
2003. 05 27 3 % 2 % 0 * 32 200

. “—"RTIRRENBRRENTADMETREXBELE; “« "SRTERENBFTRENBHRETREZZE LE,

Note: “— ”represents all small quadrates in the succession lacked the layer soil; “ * ” represents part of small quadrates in the succession

lacked the layer soil.

KPR, S, RPEA 2 MR LA 1545, 2000 ,
3 BREAMN

I HFENEREE

RIE 5 MEMFEANETDNH RS EEITE G
BEERF20mWERELENMFESE, HEATH
FO0~1125% - m?, XLEHFMHEERFFESHE
BREX EARREZYHRETL, B —ENE
BEafHkR. 11 AM5 ARBNMTES,RE
BB TFENTFEESSIN 25~1 125,0~500
Beom?(ED, EHARLBHFEFORTFEE
AT 0~1 125 % » m?, 5 A (5% (2003a) X K
NTF PGB AL - WA FRERFRGFLEM. BHEK

ZHF QOO K I, P8 BURR 48 # A FRAK B Fh 7 25
BEVEEE 2 29 94542 267,24 7402 275 %L » m?, B8
FARSETEEREZ WM RTNFHBMEENY
FhF S EHRTE 5 000 KL - m2 LA b, 6] 6B 2 5 75 Hb A
BRHFREERFX.
3.2 MFEAR

MAETFR |/ FEGFEANET RS
B8 MHEY. AR IOM 428, NERBEXRE,
FENMEBARUELREY I E . XELENEAR
MERBEEAMEMET AL, EAMHEMNS
22. 9%, BEA R 4.2% ., BEAMEEBIE . O
HWLRAT . EH . ER ORI LT o N &
N EBRE BEEAMRIEERLAMRRLUEE.
MNEEEERE FEREAH LR PL 20 FULENE
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10AF, BEREHAEAFITA58 FO,HKRTE
PLEL(115 8D, JBE 3 (% 4 M RRKEMEW T,
FEAFPIAA EINF L 1L BRAT, 5350 K 59 B0 26
BLARFIE S ML 9 L. HARBAT 0 UMER
FRRREM HER HER EXE, TR, MTE
MAFREFETEMER ESRENEREREY,H
T X ARTER Y R £, BFHEY R K.

KREBBRE NN, T IRF T R YR H A DL
AR, T AR ALY 59 MR SR Fid Fh AR X 8 D>
H15%,2000) . REFRHE, - FEEHA TEEXAHEYR
FFHEXB/NEFRERRS, B — T EREAR T IER
FEOMELE Y M E YA TR JLRAX D
(HBR%,19), Rt EREYHFAERTFERS,
T AN FAELE TR, EfELHTY
Fa—BASBAT —-NEF EEHFEH,2004),

HEBANREETHMFE, 11 ARRENL
BENBMNHTENYHEEELRL S AGH
H. NEEENBRXRE BENYHEETFRMR, &
11 AR FENAE 3, MES AHREN—
MFEEAE 1 AR FEEEATHNEY
YWHEEZEBRA - N 10M . EEAT HBEMAKRZ, N
16 7, MES AMRENEMBOYHETER
oA UMEERBR(RBENBOMIEN O M,
TR, HFEYHEZEZRESTHE W, FE
i R TAL B BRI R (3R 2),
JIMFEESGRE

MNR1EBH, ZSEEHBENHTFEEENM T
BETL, FLRTE 11 ARBENERKE 5 AXKEE
. MFrEEbE LEREELE . FEB LM TR
BHARE. O~5cm B LEEHHROMPFRES 4
B S0NU L, ZRHBEBT 0% LA L,
BEREREBE 11 AR RHFEMNZEB T 100%;5~10
cm FHMHTRE S LPIEE 2.9%~27.3%
Z[8;10~15 cm M FRELFE 0~12.5%2Z
B, {XFE S A REMEEATMBEKEBT 25%;
15~20 cm M EREMRGE I B F. EEARAR
W Fp FRER AR R LB, MEREMME, #F
EEHO~2cm,2~5 cm,5~10 cm F H K EHK
FESRER . FEEYEBEER/NLHFS,2004),
IR L BT EE X 11 AR TE
RUL, EESREBE A IR F I B R IR
BREEGLEN. ETES ANKEMNLRHT
TR TFEEARRN, ZRAERALE,

3.4 MM FENFHHS

S8R T EE A 41 RRR K/ NBE B ) 2 3R AR BY
T, AHREYHARMBBERAZVHETM
F%,2003) . H WM B 11 AR LRHT
FERMTEENRAES AMRENE. 11 ARSE
BRI R FHER 567 B - m?,T7E S5 AH
BRBENFHTFEELYHTEER 210K « m?, 11
ABBHKEBEE D, HIAXHFERSHYNER
HSFEARE . EEHEYREL—REKELE, 1L
AMRENTBIEFEETRFAELELINARZY
YRR, T 5 A 4y ke, EiFb FREFE RS
THEOHEYMTE R, THREZ XHRET R
RORH, B 11 A RBEF FENM FHEEER S
A REERE R QLA {55,2003b; FH B 5F,2000)

ML LEE,11 HRBENR FEHMER 35
Fp,T7E 5 A REERFRIAH 28 Fh, 1L 11 A G R
MERFNETRENH FELAEHMHAER 15
b, o5 SFREKAY 31, 3% (3R 2) X L B B R % (1996)
WHEEAFAREENR LB FERRTNERE
. FIABRA ST BT 5T 19 4% W W B3 ok B A FR AR
BENBR BEAMEAE L MBS ESEYEE—F
PERFUEERBIREHER. F-RETERH
TFHFRAE—ENEFGH, R TFRHEFEER
HFERE CESEEENEM,

MFEIFREE,11 AR RENHEYFHLERBRER
BEEZ.S ARRENHEYHEBRREBNNELEZE,
ENEFHENNMEEELE BWOANRENFHTE
HURTEHBFHEGETRE, XLHEEELEF
O RE KEDE KN NEBRFE. 11 A MR
R FREARRE Y PRI RS, F B,
B OFWBRAT HR.ER.FRILET HBEE.
A WZRR /N L s AR & F 10 B TAE 5 A REE
AR EYFEARRLGTE HAMER 3 7.,
3.5 WEgHE

MER1ER,E 1 ARBNHTFEARTERR
EENEENBREANE. ERENR . HTFEE
B2 - m? , EEMNBR. HTEEER
KoOBEEHBEMES, A TFEEERH MR, XS
HERFQOXMHMILAREENBEAFA LR
MFENTREGERBAEMN. EEAHRTHMHFE
R E SRBRREARMY, BT LA E AR B
TEYHHTFEELRS. MERAHEYAERES
MR, UM TFEEOWENEK. ETESA
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Table 2 Species composition of soil seed banks in different successions and seasons

11 A #3F & Sampled in November 5 H ¥y R ¥ Sampled in May

7k Species

B.R. HH . HS I HSTNI V.-8 T.-S. BR. HH HHS. T H.s T V.-S. T.-S8

248 B 518 Stephania cepharantha

$ ¥ Viola alata

B R V. inconspicua

H- & Achyranthes bidentata

#b Bk 3£ Urena lobata

Vg )i| HEF Sida szechuensis

& ¥ Fatoua villosa

21 LI BEHF Alchornea trewioides

E #i Mallotus barbatus

/NK 4% Euphorbia thymi folia 7
BF 8 Mallotus tenui folius

¥ % Rubus parvifolius 1
S BINBT Desmodium heterocarpum
HBEE—Fh Urticaceae sp.

AL RE Boehmeria strigosifolia

Rl X9 Ilex hylonoma var. glabra

trut W Zanthoxylum armatum 1
/N 01 Ligustrum sinense 1
413 Ageratum conyzoides

F T Anaphalis sinica

#H 3 Artemisia annua

578 % %0 Aster subulatus

K— B4 Emilia sonchi folia 10
XK Erigeron crispus 8
W # 2 Eupatorium chinense

KHLHE E. odoratum 1
%3513 Kalimeris indica

T B % Senecto scandens 1

— B # 1k Solidago verga-aurea

E ¥ Sonchus arvensis

B Youngia japonica 38
{H % 3£ Onosma sp.

W Vitex negundo

F Mt F Cyperus rotundus

FEHE Arthraxon hispidus 42
F+ O, 8 Digitaria ciliaris

KL D. longi flora

0 @ —#h Digitaria sp.

H1# ¥ Heteropogon contortus

K ¥ Imperata cylindrica var. major

HK P Neyraudia reynaudiana

8 4 AT Microstegium vagans 3 75
/NI BB ¥ B Ottochloa nodosa var. micrantha

H EFEWE Roegneria ciliaris

B Sporobolus fertilis

i+ B Stenotaphrum hel feri

Y| JE% Viburnum propinquum

PFHRE B Hedyotis pterita

10

65

16

16

33

[ I R

42

20

6
1 2
1
1 1 5
6 7
8 11 7
3 1 1
4 2
5
2 3 5
1 1 2 3
1
2
1 2
1
1
2 16
1
1
1
1 1 1
43 1
1 1
51
25 2 3
15
1 3
2 3
1 1
1
56
16 5 2 1 5
10
3
4
1
2
5

7. B.R. =# % Bare rock; H. =2 M Herbosa; H.S. I =# 2 M I Herbal shrub I ; H.S. ] =# 2 M Il Herbal shrub [ ; V.-S. =3

M Vine-shrub; T.-S. = F*## Tree-shrub, T[] The same as follows.

3 SR A B o T P o e D A ) o 4 B ELOE R A
MR XEEIES ARRENHTFEFHHFTE LHREHBERINZZSTERROEW. 5

BEBAREREM ML R FENMTFEERT S5


http://www.cqvip.com

648

I -

£ 000 http://www.cqvip.com|

26 %

Sh AR EAMEZEEENR B A HB, EHEE
MHBNEFEANROER REMEETAE
AR BEA AR 80.5% (F 2),

M1 ABRER L ERTFESEEHBEMRT
FE [ AE LM SR B , 4F 78 3 B B A0 SRR T B AR
MR , T L B0 78 A 48 80 W A SR B B DU R
BHMSBRENH N EERBROHAMEREER,
AL R BB AL 0. 59, X 3 X¢F F Al A9 4
DIERFER 0.4 UL, R BN T —HEEHN
0.EA—EEAT EA-—EENA]T . RESHE
B BB AR UM R BB ELBAR . TEA {5 %F (200 XHH
FRE AR IR EE LR FENTRER IR
—HIRK 3 FRBAR W RAHCERI N 0.6~
0. 7, 7 ] s B 1 WO ARG 26 B 1A ) A DUV 7E 0. 4~
0.6, WIIL,H: VY g i DA i 3+ SR AP F R AR B
15, XA A DUE L T AW KR S Y fh e
AR LA FEFHANLRRER K.
3.6 THEMTFESH EEWAXRA

e A R R B Bt A RO IR 2653 51 54

J37 R b T B RO AL R 26 AR EL B (L 11 B REEABD
(£3. TUEB . HOUERERRHERLLTH
B, ALSE 0. 29 #0 0. 27, B FE A TN T MR BO
K, A% 0.1, AT, EHES L RA T ERIHX
HAREERHHEBRERL P EHHBEHRARE, WA
MEL BB 1] I BE AR B B S R, B 22 1R RO R
HEEEKES., HKEZHEPIRORY, B FEAR
i FEYAXRERAE, AHREEREE B &
MR (8 R4, 1996; K 45,2000, Y&
5#FREY-ENFRAEE LR, —LEwY
Fh7E L3R 7 FE P IR PRI K, — 25 K Ay B9 Py b AT
BE7E TR P RAFR KA ], AR 0 R BE TR 0T .
TR F R & X R BEEERIFRRM, EMRE
EEFEAGZA, XERKRGEYREUMSTFES
SHBEFETLRMHFET. EREYRHFHXE
PRt R~ 2R b AW S LR TR A
TERWGHFE%,20032), Bk, BHENTHPRR
FLoMREG ST EEER EFERNAOM XM
(K %,2004) , HE AR FCRBL B R R, BRA BT 07

F3 MEEFSTRAMNTENDHRUESTER

Table 3 The comparability coefficient between ground vegetation and seed banks

BEHENE

Succession stage

Bwe
B.R.

BHR OEEMAT O BEAD  BEEENA FEK
H. H.S. T H.S. 1 V.-S. T.-S.

#b B P # 3K The species number on ground vegetation
FF YR The species number in seed bank

P ILE Y The mutual species

Al R ¥ Comparability coefficient

4
3
0
0

21 17 14 37 33

9 18 19 9 13

4 5 2 2 2
0.27 0.29 0.12 0. 09 0.09

BHRNBANZR, WA YR 5 & Y250 B
FEERGKRE,2004),

4

B X EE TR A R FENHRE
B, S EEN BN LR FENSFRS, FEUE
FHEYAE. BAEBBAEEERRTZE, B
BT T EFBA AR F, AR K
FERRE LR FEPOH FRERFHRELRT
RESCHR . HBERER-TREKOLRE, RIFRE
HEHLE YRGB EENYHERELHLES
AR, BERMFEHLANEREY, B9
AR ESENHERN BT, ENNERSERK, &
BTEENS, A EEYMOEAUET K14,
BUKHEBEORABZISRTHRIELBAKE,
EZHEBENL BT, EREYHEXBHEDS, K

FHYMEESBHRL, YFRRED —EBE
A FFARMEK S, HXHFERK—ERAEL
AELBESHVERREZERBRUBDA
AT HUFEAIE. HILEARTURSFHAEA
REFEMAFHEPR B RIKE B, AAREDS R
B IA R X ERSR BN/ NI, BB AR I Z A
REBENRIHESKE SERZHEIE. BEHTHE
Z3—TERHEBRLBRA X FAKY B, 5
PRAEMHE, b THRZERERYRER, 2R
HBBEERNER  AERLEFLBAHAT, ¥
M T 24 i BF AR B 1L B AR R S AR B A, Rt
AULBEFRALEREXAH UERREBKE. A
THESPEH VTR ER L, AARFEEN A
AR S BE 0 00 RA T AR ORR BE 0 7 86, AR BB X 0
BARKIEAFAEH . S o R DL R B R B A A%
RLBEFEEREERRR YR, BT AT RAEY B
ERME. B A TES {2 S 32 B s A
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