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Soil Seed Banks of Fragmented Forests

Toshio Fujr

Abstract

The species composition of the soil seed banks of fragmented forests was examined in a hill
area of the southern part of Sanda—city, Hyogo Prefecture. The forest vegetation of this area is
composed of secondary forests dominated by Quercus serrata and Pinus densifolia. The soil seed
banks of sixteen fragmentedforests dominated by Quercus serrata were investigated in June 1994
and January 1995. Forty tree species and three liana species were observed in the seed
banks(syzoochore 36 species, anemochore 7 species). The most abundant seed bank species was
Eurya japonica (evergreen small shrub) and also abundant was Quercus serrata (deciduous canopy
tree) . The number of buried seeds and the percentage of viable seeds varied between the two
seasons. The average seed density of the 16 fragmented forests was 513 seeds/m?/5cm depth in
June and 811 seeds/m*/5cm depth in January. The percentage of the viable seeds in the two
seasons was 64% and 31%, respectively. Total numbers of buried seeds in each fragmented forest
varied from 1913 to 13 seeds/m?/5cm depth. Sixty-two percent of seed bank species also
appeared in the aboveground vegetation. Twenty—-three species were common to both the
vegetation and the buried seeds. Four gardening tree species were found among the buried
seeds. Eighty—four percent of the buried seed species were bird-dispersed species. The number
of species and the seed density of the buried seed banks varied among the 16 fragmented
forests, but the proportion of species dispersed from outside decreased with increasing patch size

of fragmented forest.

Keywords: fragmented forest, soil seed bank, patch size, synzoochory, anemochory, secondary

forest.
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REIZ DWW T AL 2 RS 2 MR O (B AT B RE &
LB, LRI D OFEFHHEOMIRICFAET A8+
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199541 A 13 H D2[EfT - /2.

B U7z HEERURHE BT R BIcH bR 0, BEZ X808,
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77, FAFITE, RL/)F, FVYFVNE ARYV
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2T /)F, TIA/)F, AVFHTTRAY JTHF LT
FEVFTE, a4 HTX I, 2T YR FO8M,
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LEZHBNBZDT, 4IOMHTTIREBbiar 7.
EHBMETOS b, FHEPPEEIITE D BIZE T
L7z BRET, RFOTREMEDOZVWEF LAELR2 5
REEIE T YT, T/, FAFARE, AXYF Ve
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® 1. arMic R Lo T

Mt ERY A4 ¥ 4 AR
£ C 7y Pinus densiflora Sieb. et Zucc. A
243 [ 23 Chamaecyparis obtusa (Sieb. et Zucc.) Endl. A
N ¥ D ThYT Carpinus laxiflora (Sieb. et Zucc.) BIL. A
7t D Castanea crenata Sieb. et Zucc. N
7% E Ty Quercus glauca Thunb. ex Murray N
7t D I Quercus serrata Murray A
v [ =7 Ulmus parvifolia Jacquin $
v D ¥ Celtis sinensis Pers. var. japomica (PLanch.) Nakai N
9 D EA3pY Broussonetia kazinoki Sieb. N
1127 D 17y Magnolia praecocissima Koidz. N
IR E 1% Cinnamomum camphora (L.) Presl N
93y L T4 9y Cocculus trilobus (Thunb.) DC. N
IN ¥ E ¥t Cleyera japonica Thunb. N
IN ¥ E  bd Eurya japonica Thunb. N
Ng D 93X ¥)3  Prunus grayana Naxim N
N3 D )3 Prunus jamasakura Sieb. ex Koidz. N
N3 D HITR Rubus spp. N
N3 E ¥V 3EVM ¥R Pyracantha spp. S
T D A% Albizia julibrissin Durazz. A
22V B VI 2 11 4 Sapium sebiferum (L.) Roxb. N
hy D AAY Yvah Zanthoxylum ailanthoides Sieb. et Zucc. S
N D A3¥ vy Zanthoxylum schinifolium Sieb. et Zucc. N
vy D Ay Melia azedarach L. var. subtripinnata Miq. N
Iy D M Rbus javanica L. var. roxburghii (DC.) Rehder et Wils. N
o D Ay Acer crataegifolium Sieb. et Zucc. A
797 ¥ D TI¥ Meliosma myriantha Sieb. et Zucc. N
i E {39y Ilex crenata Thunb. N
¥ | E Ilex pedunculosa Miq. S
¥ B Jub ¥F Ilex rotunda Thunb. N
)+ E )% Ilex integra Thunb. S
ZVH D YN} Euvonymus oxyphyl!lus Miq. N
7Y L 7N Vitis saccharifera Makino N
9 L #9aY Trichosanthes kirilowii Maxim. var. japonica (Mig.) Kitam S
wE D ¥ 9y Benthamidia japonica (Sieb. et Zucc.) Hara N
93¢ D Wi Acanthopanax sciadophylloides Fr. et Sav. N
93¥ D ¥ Aralia elata (iq.) Seemann N
11 )% D 11 )% Styrax japonica Sieb. et Zucc. S
MI* D UMY Symplocos coreana (Lev.) Ohwi N
BV B 3 Liugstrum japonicum Thumb. S
LAYV D I Clerodendrum trichotomum Thunb. N
Avi] D A¥¥¥7 B Callicarpa spp. N
MR 7 D 3INJ¥YA'Y  Vibornum erosum Thunb. ex Murray N
* D I9YEOF Pertya scandens (Thumb.) Sch. Bip. A

AETER AR ERT (C:EHIEM, DIERM, E:RRM, L)LY .

THYT, TEF=L, XA/ F, vVUHhITTF, aTYR
7R OTET, SHBERDI6% S1KL, BEhfE T
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367E(84%) & mE A L7z (3R]1).

AEXTHE LB LETFOS b, L
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6 A OFFHRIRE A CRT R (FERET & PO 5
FHTHE) NS VDR e Y H F (358(F/m?/5em ¢ LA
Kol LUTFEER), ~ =2 2(36(f/m?/5cm), 7=
VL (22f8/m?/5cm) £ 7> THY, vH hF O
FHEFMPEFICE L > Tz (Kla)., AHICIA DR
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F2. HFREXICRD S FHE LT EE.

19944F 6 A 19954 1 A

WEX AXMT HEAT it FRR RRABT HERT A KRR
(/nf /5em) (/i /5cm) (/nd /5em) (%) (/mf /5cm) (/i /5em) (/nd/ Sem) (%)

No. 1 188 100 288 65.2 100 225 325 30.8
No. 2 375 138 513 3.2 326 650 975 33.3
No. 3 1025 350 1375 4.5 150 225 375 40.0
No. 4 213 225 438 48.6 150 263 413 36. 4
No. § 225 475 700 32.1 125 1488 1613 7.8
No. 6 163 50 213 6.5 175 188 363 48.3
No. 7 313 63 376 83.3 463 588 1051 44.0
No. 8 113 188 301 3.5 200 475 675 29.6
No. 9 113 50 163 69. 2 200 % 275 2.1
No.10 300 163 463 64.9 625 1488 2113 29.6
NO. 11 1038 263 1291 79.8 213 188 401 53.1
No. 12 550 413 963 63.8 300 463 763 39.3
No. 13 500 313 813 61.5 650 1913 2563 25.4
No. 14 88 13 101 87.5 38 63 101 3.5
No. 15 25 13 38 66. 7 38 125 159 23.1
No. 16 63 13 176 35.7 225 600 825 21.17
P 330.5 182.8 513.3 64.4 248. 4 563.3 811.1  30.6
HUNE(E2E 300, 1 139.9 396. 8 179.7 550. 0 693.0
EBR¥ 90.9 6.4 1.3 12.4 97.6 85. 4

% X183 TiX811/m?/5cm™T, 64 Ti%513/m?/5cmé 75
n, XEOMELEFRNEV(FE2). ThFFAAIC T
FRICREPA L THM SN D EMHR L EBLTWAL
LICERALTWA EEbND. L LEEMTHEEILE
J#3330/m?/5ecmT1 A #3248/m?/5ecm& 720, 63 D%
INEL > TWnWAD., ZORHEREX O - TEH
DOFRELXZFHPNCTHEE L THBT S L, 6 JICiE ¥
TOAYNFE LTV DR LT, 1HTi31% s
LTz (£2)., KEROFEME(LE, REXT TR
WMUTHEBFENE N -T2 3 hFOFREDOEEHH
KESHELTCWE EEZ BRI
X2ukFAgic B A AE T O HBIAEREA 1A D
HiHE» HEH) 23X 5 LT, WEXDHKLIC
BIcHDTHS. K2aTiR6H E1HD2FHTHIE L/
BT O &N RO E R & OBRAE R L. ZO
X7 B IST R RE A3 HE g5 & B R F O FEH b S hn{E
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7.

K2ci iz TR OFIC 5D 5, H EMEAEICHEBLL
W OLERLFE Lic. INIROERE M 5 &,
F ORI B LRI bBEHEEh Thich, iz
VR D BRRIZ L > Th 7z b & oD RN A
LTW3. - THNIMROEHEOMIN & & bIic+fE T
A AR T AEIE AL TWELDEEZ R
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M3IE6 A L 1A DM\ AT A REMT & h=fF o
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WM& BRMDIELIEF

2B DA THEBL Lo T o EHIT43EIc 2 0,
FeFMET & ZEfE T & O T EE I T662.2/m?/
5cm (3206 A Dff 7$(513.3) L 1H OfE F#(811.1) »»
LR, LLFFEER), 7EMTEEIE289.5/m*/5em i
L7z, A7 oA, BT FICrT 5
HEROMEDORIEIC L > TEET S L HESh TR
9 (Nakagoshi, 1984a), % 7-atkl% #4250 RsE
WA EEZT LD BIIC T E WA, KEDT
B =Y D RO & B & ARKKE O+ T 7340
MEREHBL, BT8Ry v o2 EOMMeET
B O ARAR L EREY S BRIt L CRHE T % £420/m*/
10cmT# - 72 (Nakagoshi, 1984b). [@4fIC lfE T %
B RERDOZA I LTT FHRIcOnTh B &, 42,
320/m?/10cm, I X+ 5 #51FE, 570/m?/10cm, A F
fEAK35F8, 1420/m?/10cm(Nakagoshi, 1984a), ME#E
fEtMR21FE, 18000/m?/5cm(Naka and Yoda, 1984),
PRIERTAR D A7 AR (REFERR) TUE27HE, 2200/m?/5cm (fifte
AR, 1984) DEMELNTWA. FHK 2 4 7OE NI
LB FETEDEE) LT\ A5, Naka and Yoda(1984)
PIBIERIK TTT - 2o WF9E T LR TR BIc = < 72 o
TWADIE, 9B 2 LY 5 e W hF DRI
LTWAZDTHA.

b F AR UCE RO RO S LE T
L IBEERAA32000/m? /5em,  IASERT A D IUST R (REFEFL)
T1800/m*/5ecmDENE H iz, A EIOIMSIAKTE S
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