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Small-scale heterogeneity in seed bank of a freshwater marsh

LIU Gui-Hua, LIU You-Ping, LI Wei"  ( Wuhan Botanical Garden, Chinese Academy of Sciences, Wuhan 430074, China). Acta Ecologica
Sinica ,2006,26(8) :2739 ~ 2743.

Abstract : The small-scale heterogeneity of seed bank was analysed in Huli marsh, a freshwater wetland. Sixty-four soil cores were
collected from a 16m x 4m grid area in December 2003. Two indices of pattern detection ( variance/mean ratio and Lloyd’s index
of mean crowding) and Moran’s [ statistic of spatial autocorrelation were computed. In total, 17 species were detected from the
seed bank. Two perennials, Eleocharis acutangula and E. tetraqueter, had greatest seed density in the seed bank. For all 7
species with frequency higher than 10% , the seed pattern was aggregated as indicated by two indices of pattern detection. Moran’
s I statistic of spatial autocorrelation was significantly greater than E(I) at p = 0.05 for three species. However, the other four
species showed no significant difference from E(I) even though they were classed as having an aggregated distribution by the other
indices. This suggests that the patch size of the four species is smaller than the distance between two sample unites (1 m) .
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Table 1 Descriptive statistics of the soil seed bank

Y Species ¥ #J Mean PRHEE S.D. B KB Maximum S % Frequency
TK 0 Blyxa japonica 235.6 454 .7 2722.5 43 .8
BEWEIS B Cyperus haspen 274.9 363.5 1884.8 62.5
% & & Caldesia parnassifolia 39.3 104.7 628.27 15.6
BBBH Eleocharis acutangula 1361.3 1734.6 7120.4 81.3
HIE E. tetraqueter 1184.6 1184.2 5654.5 85.9
¥ B Eriocaulon buergerianum 258.5 376.4 1466 50.0
T B Juncus effusus 157.1 247.5 1047.1 40.6
FKR Leersia hexandra 9.8 4.6 209.42 4.7
AR Limnophila sessiliflora 3.3 26.2 209.42 1.6
KA M Murdannia triguetra 3.3 26.2 209.42 1.6
HBEBFFAER Oryza rufipogon 6.5 36.7 209.42 3.1
BER Poa annua 3.3 26.2 209.42 1.6
7K % Polygonum hydropiper 3.3 26.2 209.42 1.6
INEES Sagittaria potamogetifolia 13.1 51.1 209.42 6.3
7K B Scirpus triangulatus 6.5 36.7 209.42 3.1
HWBE Uricularia aurea 6.5 36.7 209.42 3.1
% ¥ Vallisneria natans 9.8 58.2 418.85 3.1
& it Total 3576.6 2946.7

ZAE A Yy R 8 Bk 25 ( Eleocharis acutangula ) I BB E (E. tetraqueter ) BRFV FIEF 4 EHEER KM Y F,
BeAh T F R TSR KT 10% 9 Y ik 40 45 25 4F 4= ) F Bk BE Y5 B ( Cyperus haspen ) KT 40> B ( Juncus effusus ) LA
B 1 4 YRS ¥ B ( Eriocaulon buergerianum)\ﬂ(ﬂﬁt] ( Blyxa japonica)*ﬂ?%%ﬁ( Caldesia parnassifolia Yo X 74
VMRS EB SR T ESA BN 98.2% . ABIREEX 7 MM E—-Z L NENYRHHSEIHER,
HE 10 Y i) % B 700 7 S0 R ERAR AR, XE LAVEBE— 25 20 # o
2.2 ZFEERE

TN ERARBEREER TSI M THME 1(p <0.01), BREMNEHARESMEE(EK 2),

F2 EERY.THAKERNERAXREMGT

Table 2 Estimates of variance mean ratio ( V/m), mean crowding (m "~ ) and Moran’s I autocorrelation

Y1 ¥ Species Vim m” m”/m 1 P(I=E(I))
7K %% Blyxa japonica 3.90" " 4.37 2.81 0.04 0.148
B & E Caldesia parnassifolia 1.33 " 0.50 2.63 0.08" 0.026
BEBETS B Cyperus haspen 2,74 3.45 1.94 0.01 0.342
BB F Eleocharis acutangula 13.07° " 20.08 2.41 0.27"" 0.000
VB2 Eleocharis tetraqueter 6.53" " 12.86 1.73 -0.04 0.347
B 5 Eriocaulon buergerianum 3.66" " 4.36 2.45 0.13"" 0.006
T8 Juncus effusus 271" 2.62 2.71 0.05 0.122

*p<0.05; * *x p<0.01; A EFFHE > 10% P F  The data refer to the species with frequency > 10%

FEFB B TEE B 0.50(F B H) X 20.08(HEEF ), LR Iwao™ 42 15 19 947 77 Bk X 1
FAFRBEEHE - SRR BON RELBB U VFHAFEE n" MPHEE n HEREXR, B, T RA®E
PIELRERNFE BRI RER SRR, HREREMMAER L oF, N EMBEIHEI A HRERT 1
BB A RESA; HAENT I, MBI G. AFRNFEE 7 MM m" Iim BXF 1,7 mn’ -
mBEEBHMT Ivao ZELK(m” =m)P EFHT(E2), FTHAFER(n ) SHEnMELEABRTE R :n”
=2.07m +0.42(r=0.97,p <0.01) , R E B EMBBI S50 . Bk, F 329 50 5 48 505 B o 37 91 31X 26 9y Ff 76 7o
FERRBTREESMAR,

2B ARSI Moran’s I BB AR EE SEFFNEHEABITMEBERE(N m)AR2ENIEMN
ZIEBMX(p<0.05), HE4MYMBREIRES, , WH BRI EMX HRALBEEER(p>0.05),
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. Fig.1 Mean crowding (m " ) plotted against mean density (m)
MEARBENAHR, XSMAERCEERRET g e ik T 10900975 The dat refr 1o the species with
PR — B ™ SR, 218 B A KT frequency > 10% ;1 8B % % Eleocharis acutangula :2: I E Eleocharis
BRAEYHEIRENBER K PNREARR N, RS teroqueter; 3: 8 % B Eriocaulon buergerianum; 4 B BE 35 8 Cyperus
RE3IANYMABENERN B BHX, RIFH LS hapen S: KT Blyxa joponica; 6: 4T 4> B Juncus effuses; 7: % 8 K
Ak R R R T B AT BRE B9 BT BE A B BE (1 m),, Coldesio pomassifolia
MECYHEBEE BENMHEXE, ERREREEZ83 T MR FRRH KD,

EAHRERVRITBERENEERZTUTEER . B BN FOAKRREKSETH FRWET 8, Fitd
MM FEE—FHEREX. BTRES e HFENRFIRELSFRENER, XERIAHFEARER
MNEBEBRBEIMERNNAEFFSAEER URFFHAMREHERY 8, B BREEEB AR Ik,
£ Dessaint 21 1 % Shaukat i Siddiqui“"’] MRBEENZBDHER[HFRST,RAT 0.5 m WEERE &7
BRRESVHELREEARANEENEMN SR AMEX, SRELEL AHRABHNEDNMEE NS
K.EBR THFIy 8N TEBEBNZER, ZFLERESE FRITTEFEET | m WERERRBRE.

HAEIWERE R BHEYHFHTHES TP ER, AHRPEFEHEXN I TP gikE
FEEMPEERRNDR, G RMBRABEPHREH BEMER TFTRREX;SHEEI 1 F4EDFH, 814
MERFFRBER, . HFEABREREIL MM /N, HFEEREBNT B  RFEERR THR T HEER
MNABAEEMNMENEREEZTE KB SR, TS8R0 BEE, B B8R E S FHEE P
BERD BRNMNEFENHFAUYTBEREKER. HEL4 M PHS , BFENHTFEERBRA, LT
F/MRERREARRSHEEERKINMEE DG X,

MFYVHEMTFESH¥IRYINEEANS. B L HFV 83 THYELREFNT 4 FEHEX (1)
AT LA B ARSI MR R R AR RN E; (2) 98I KIS IO kA K 4 KB 5 (3)
BAMBEETFREGEZEMES; Q) ATHFRIAFESENKEE", AW, FEXF4H B EF RO
RERBEN HFEARUREMIMN TN GFETBRAE. REAANH FERAEYT BHH LN R
TR, SNESERENEEHNTREKAFE. SRR —FESEHSSNERELERENTHARNE
MR, 55— EEHATT LI R F I R ML H R A MBS, I R4 i B S, X FRILH F kK
B Fi 8RS MHHESENYE  AHRTEANR.

EHFRE T NMAERORHFERARESN EAGHNRRAR TR NN BRE, BFENX R
BRBERRIEHTH FERARS , OHAERFRKNWBERE A FAIEERBIBRFEFIR FEE,

SE3% BF Mean density
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