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The formation process of buried soil seeds in a natural
Secondary Fir-Hemlock forest in slope topography
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San’ei ICHIKAWA* , Hisao OKA** and Kazuhiko OGINO***

Summary: The formation process of the soil seed bank in a natural Fir-Hemlock secondary
forest of Komenono University Forest was investigated. Soil samples were collected from 6
points on a steep slope of 40° disposed to the south. Buried soil seeds were examined by two
methods, i. e. extraction and germination. Seeds were separated from the soil under a
microscope. The plant species were recorded and the seed germinations were counted. The
soil was spread on germination beds. The species and number of the seedlings which
germinated were recorded and counted.

1. Seeds extracted from the soil of 26 ¢ in total were 587 grains, and weighed 3536. 9mg.
Identified were 43 species, of which Mallotus Japonicus dominated. The number of
buried seeds increased from the upper part of the slope toward the lower part.

2. The number of buried seeds were found to be concentrated in the uppermost layer of
the soil. The distribution followed an exponential equation. Within the depth of 30cm,
inclusive Ao, 92% of the seeds were distributed. At the lower part of the slope the
buried seeds were distributed deeper into the soil layer than at the upper part.

3. Mallotus Japonicus, Zanthoxylum alianthoides were found in every part of the slope,
and several species were found to be characteristic of any part of the slope.

4. The number of germinated seedlings was 827 from 26 ¢ of the soil in total, and 69
species were identified, of which Weigera floribunda dominated in number.

5. The number of germinations in the upper and middle part of the slope was more than
the lower part. The germination ratio, the ratio of germinated seedlings to the number
of buried seeds extracted, was high at the upper part and low at the middle and the
lower part of the slope.
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6. The layer at which most seedlings germinated was 20—30cm. The seedlings which
germinated in the deepest soil layer 90—100cm were Weigera floribunda.
7. The term of germination took longer with soil depth.
It was clear that the formation process of a soil seedbank in the natural Fir-Hemlock
secondary forest stand on the slope was affected by slope topography, so that the
number of buried soil seeds and depth of seed distribution increased toward the lower

part, and ratio of available seeds was high at the upper part of the slope.
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MERETOBAXTAABEBAREEL & | seoseo h
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L OO RS TFEE LRAED 0 10 20 ;:Y’;" a0 60 18
HRIZL - TEIo, BFERBF D < — e .
RBE L CHEEE - 2107, ZOH g.Z?ier%nj;ifiHﬁ;?izii over the period of
MO HEEKIEDFHIE27.0C, HERIE
KIRDF51218.0C, PR 1%24.8C
Thoilc,

BEilE, RFFBRIELDC, KRALLOELEREE Lo, EX ladEcBEL, Chz
BEROEFELRBHEOFEL Lz, MHELOFHACETZABILES I mE TORETH
X, EROBECEOREIXE UCLEXEEL TRD,

germination test of buried soil seeds
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2. (Zanthoxylum alianthoides), % 5 7 % (Aralia elata ), Rubus spp., 7s EEERERBOE T
BIEEMCE L, RETFRDOT0X Y S, Ko BRTH5XTELBETH D€ I (Abies
firma), 7 #v5F (Carpinus laxiflora), 4 2~ 5 (C. tschonoskii ), 7+ ~X ( llex
macropoda), I XF (Cornus controversa), 7<) 3 X (C. brachypoda) dm7zh DEF
Bcieh, Chd6Bhdbe s L13% % dni, ChbOMBRMEDO L, h, FTHWFhs
b R Ihiz,

F—1. BEcHELhCELETR
Table.l. Number of seeds selected from the soil

(a) #iEER

upper part
[ E X () R,/ m?2 - cn) 8,/ mZ - mJ
& A0 0-5 5-10 10-15 15-20 20-30 30-40 40-30 50-60 60-70 70-80 80-90 90-100 & it
THABTY 0 50 63 13 0 0 0 0 0 0 0 0 0 625
B RFLV Y gy 0 188 113 25 0 0 13 0 0 0 0 0 0 1730
235 % 0 25 13 13 0 0 0 0 0 0 0 0 0 250
Rubus spp. 0 63 38 0 13 0 13 0 0 0 0 0 0 688
N 25 0 0 0 0 0 0 0 0 0 0 0 0 100
TH T 0 380 0 0 0 0 0 0 0 0 0 0 188
LR 13 25 13 0 0 0 0 0 0 0 0 0 0 238
TANK 0 100 0 0 0 0 0 0 0 0 0 0 0 500
NP 0 13 0 13 0 0 0 0 0 0 0 0 0 125
= IxX% 0 25 0 13 0 0 0 0 0 0 0 0 0 188
44y 0 25 13 0 0 0 0 0 0 0 0 0 0 188
54 0 50 0 0 0 0 0 0 0 0 0 0 0 250
70 0 38 13 0 0 0 0 0 0 0 0 0 0 250
EREE 0 38 0 0 0 0 0 0 0 0 0 0 0 188
ERY 0 0 0 13 0 0 0 0 0 0 0 0 0 63
EPES 0 0 13 0 0 0 0 0 0 0 0 0 0 63
*7 v 0 13 0 0 0 0 0 0 0 0 0 0 0 63
Frazy 13 0 0 0 0 0 0 0 0 0 0 0 0 50
Vitis sp. 0 0 0 13 0 0 0 0 0 0 0 0 0 63
Y=Fr 5 0 13 0 0 0 0 0 0 0 0 0 0 0 63
P Es 13 0 0 0 0 0 0 0 0 0 0 0 0 50
2T 0 13 0 0 0 0 0 0 0 0 0 0 0 63
Ajuga SP. 0 0 13 0 0 0 0 0 0 0 0 0 0 63
65 25 25 0 0 0 0 0 0 0 0 0 0 0 225
66 0 0 13 0 0 0 0 0 0 0 0 0 0 63
[ & it 88 738 300 100 13 02 0 0 0 0 0- 0 6350 ]
(b) REFE
middle part
’ E X (em) T,/ m? - cn) 8,/ m?2-m)
L B A0 0-5 5-10 10-15 15-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 & it
THAHTY 13 688 338 263 125 75 38 13 0 0 0 0 0 8363
HFRFV Y 13 100 25 13 0 0 0 0 0 0 0 0 0 738
535/ % 25 38 13 0 0 13 0 0 25 0 0 0 0 725
Rubus spp. 25 38 50 100 75 38 13 13 0 0 0 0 0 2038
EA 13 25 0 0 0 0 0 0 0 0 0 0 0 175
el 0 38 13 0 0 0 0 0 0 0 0 0 0 250
13 25 0 0 0 0 0 0 0 0 0 0 0 175
13 8 0 0 0 0 0 0 0 0 0 0 0 238
0 38 13 0 0 0 0 0 0 0 0 0 0 250
0 0 0 0 0 13 0 0 0 0 0 0 0 125
0 0 0 0 13 0 0 0 0 0 0 0 0 63
0 0 0 0 0 13 0 0 0 0 0 0 0 125
13 7525 0 0 0 0 0 0 0 0 0 0 530
0 0 0 13 0 0 I3 0 0 0 0 0 0 188
0 13 0 0 0 0 0 0 0 0 0 0 0 63
<t eI Ry 0 13 0 0 0 0 0 0 0 0 0 0 0 63
Carex sp. 0 0 13 0 0 0 0 0 0 0 0 0 0 63
Actinidia sp.(2) 0 00 0 0 13 0 0 0 0 0 0 0 125
AT Y 0 3 0 0 0 0 0 0 0 0 0 0 0 188
B = 0 13 0 0 0 0 0 0 0 0 0 0 0 63
e 0 0 13 0 0 0 0 0 0 0 0 0 0 63
66 0 13 0 0 0 0 0 0 0 0 0 0 0 63
B 25 88 0 0 0 0 0 0 0 0 0 0 0 538
R 0 50 50 13 13 0 0 13 0 0 0 0 0 750
Ajuga sp. 0 0 13 0 13 0 0 0 0 0 0 0 0 125
65 0 13 0 0 0 0 0 0 0 0 0 0 0 63
64 0 13 13 0 0 0 0 0 0 0 0 0 0 125
| & it 150 1350 575 400 238 163 63 38 25 0 0 0 0 16288 ]
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(c) #Im T

lower part

| B X (em) TR/ m? - cn] R,/ m? - m]

& £ AOQ 0-5 5-10 10-15 15-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 &
THAHTD 100 475 413 325 263 88 13 25 13 13 0 0 0 102{5
BTARFY Y g7 25 13 50 0 0 0 13 0 0 0 0 0 0 538
23/ % 0 13 0 0 13 0 0 0 0 0 0 0 0 125
Rubus spp. 0 88 0 13 63 25 0 13 13 0 13 0 0 1438
£ 3 0 25 0 13 0 0 0 0 0 0 0 0 0 188
ThHUF 0 0 13 0 0 0 0 0 0 0 0 0 0 63
AR 13 25 13 25 13 0 13 0 0 .0 0 0 0 350
TAEANE 0 13 13 0 0 0 0 0 0 0 0 0 0 125
P 0 25 0 13 0 13 0 0 0 0 0 0 0 313
7w IRF 38 25 38 38 13 0 0 25 0 0 0 0 1163
A4FY 0 0 13 0 0 0 0 0 0 0 0 0 63
54 25 0 0 0 0 0 0 0 0 0 0 0 125
70 0 13 25 0 0 0 0 0 0 0 0 0 0 188
EEE 25 0 0 0 0 0 0 0 0 0 0 0 125
=7 k= 13 0 0 13 0 0 0 0 0 0 0 0 125
T T 0 0 0 0 0 0 0 0 0 0 0 0 50
e 0 13 13 0 13 0 0 0 0 0 0 0 250
Acer spp. 13 0 0 0 0 0 0 0 0 0 0 0 63
Actinidia sp. (D 13 0 0 0 0 0 0 0 0 0 0 0 63
EruhX S 0 25 38 0 0 0 0 0 0 0 0 0 313
69 0 0 0 13 0 0 0 0 0 0 0 0 63
LAY 38 0 0 0 0 0 0 0 0 0 0 0 188
IXF T 13 0 0 0 0 0 0 0 0 0 0 0 63
HeF 0 0 0 13 0 0 0 0 0 0 0 0 63
Br =y 13 0 0 0 0 0 0 0 0 0 0 0 63
65 13 0 0 0. 0 0 0 0 0 0 0 0 63

L & it 888 588 688 425 150 38 38 30 13 13 0 0 16638 |

a) READALEFNC i fc LT3 &

FH EOMBICETRE DL, THEH

4316288 ~16638%L, nt - m, R EHA63508, nf - m&, MEALFTRRPIRVFERT
Hote (F—1), BEUIAHE LM 258, Pl 2TEE, TH226EE T, I LOMERT
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KEieZE X o, REETHALTEHET,
BHEDOLBICHFELEL TWRIXT A A F v 7L
TIETH T, TD 5 BAEERBTE & D FER
BORETELIBTONTHRB L, AJBS
S CTELETFREAEmO £, B, THTE
h%h38, 115, 138k, nf - cnT, #Futth
Fh4652, 13077, 14778%,/ nf - mTH - 7z,
PlEERLZTTHER LB <X T (
Viburnum dilatatum ), ~% (Phellodendr-
on amurense ), ¥ 7 v ( Stachyurus praec-
ox) Te & TR, i) CTHER LcEITiZv v
v 2% ( Zanthoxylum piperitum) 72X 6 &
H, T%tﬁf%mbkﬁmﬁ#?*(
Zelkova serrata ), = 7 + = ( Sambucus
sieboldiana ) 75 & 5 EEND - 72,

b) +EOEIFICHELE TR EEHK

FEOMNBEFINC R I FRAOH L, FHE
¥ T30—40cm, I T50—60cm, FETT0—
80cnDEAEETL, LB T IIMNEO T HIRLE
HMENSBENE AR ETHELL, RIEL
Fids HHER I 71X Rubus sp. T, HE T
ERDT0O~80cmDEH HFEFIS e, BLEFH
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BRELERTIABEERBLS 5onE TIREMHDE3.6% 7 FFFEL, 30enE TIK96. 1% MWL L
oo FETIR TR ERNLS.1%6&£92.3%, THMTELhEN30.9% £91.0%TH o7, HHE LD
THOMNETHIEFOFEIIHENDELLLALE LR >TETFTLE (H—3), BFEEVE
TOEAEZEEEE y=a - e TEUIRLEZS, BFEEORK TR Db OfEI1X, £HER
25—0.08, A3 —0.06, TH 2 —0.05&, RHEADO LR EBTEEDETRITE N -7, L
D2 ERE D LI, 3, THROECEAETFHAHEROXREECER LT VB E WL 5,

e A FTOBEBE CHELTCWLBICIZT AARN YT, ASAFvyaw, <) I X%, &
F7 %, ANVFIRERD T, ThBIXWThIELETENLEVETH -7, AJBLEREND
5emDEWTHEBTULMHER IR - BRI, 2=F8, ¥ vAF v (Hovenia dulcis), 3
X+ 5 (Quercus mongolica), 4 X # ¥ (Cephalotaxus harringtonia) it ENHotc, Zhb
BHEHNEFEEOEVWAKEETFTH -1,

2. REFABRIE

FHFABE X » THEEE T2 ORI L RBEFHEE R ER260 57 D 827K T, 69
BENAEIITE, ZOSHEEF CRAETELLDIXARLME, EAI0E, BE CRHETEHY
DRIEARE1EH, BHETAETCEALIDORELRE 2EETH 72, KAED S DIXSEET
DHolc, MOBELEF LB IY T v Y ¥ (Weigela floribunda) TEAEDATY % S iz,
Carex sp. , V a V7 (Clethra barbinervis), 25/ FiztEd\ &, “hbD 4FET53% % 5%
2o RARIERMEORNE BN HENE - T,

a) MEHOMEBEIC A RFHEOR LER MNEEOMBINCEFR Y H~NS &, fHEER
& TETIT813~128504, nf + m, HEBIX27738AK,nf - m EPHEF T CEVVER T L (FE—
2), AECE R OVWCRA EOMBICER LS &, flEEHAI6EE, hn21E
¥, THAEESL, PEHTRVWERZR L, fIEEEMsOREF LB YTy Y F, Vv
T ERD otc, REERETHSRE LLBERIZA 2 ¥V (Polygonum cuspidatum), +# A
E3I YA F T (Rubus palmatus) 75E, PEEFHOLREIFLILECIZZ 7 = 7% ( Macleaya
cordata), X5 (Rhus javanica), 4 A4 ¥V (Idesia polycarpa) 75 &, TR SHRIFE
LicEixay 72 2% X (Abelia serrata), =7 # Y (Boehmeria spicata), I R¥ig&

E— 2. BFETHBLRICREFERK
Table.2. Number of seedling germinated from the soil seed bank

(a) R LI

upper part

l F 2 (om K,/ m? - cm) B,/ m? - m]
% AD 0-5 5-10 10-15 15-20 20-30 30-40_40-50 00-60 60-70 70- 80 80-90 90-100 | #& it
AR 0 13 38 63 75 50| 0 I3 0 0 0 1563
Vv 0 113 13 13 38 13| 0 0 o 0 o 0 0 1000
+ EypEeT 0 0 0 0 0 13 0 0 0] o 00 0 125
+ 550 % 0 2 38 13 0 13 0 0 13| 0 0 0 0 625
+ O|#3r¥veay 0 0 25 25 0 0 0 ol o o 0 0 250
+ TEHSAFT 0 0 13 0 0 13 13 0 0| 0 00 0 313
7 0 0 2 0 13 13 0o 0 0| o0 00 0 313
FRFTEFY 0 0 0 13 0 25 13 0 0| o0 00 0 438
E 13 0 0 13 O 0 0 0 0| o0 00 0 113
¥ 7 7%% 0 13 38 0 6 0 0 0 ol o 00 0 250
TFEY LRy 0 0 13 0 0 o 0 0 ol o 0 0 0 63
Olz=A4%= 0 0 13 0O 0 13 13 0 ol o ] 0 313
Ae A 0 0 0 75 0 0 0 0 0 0 0 0 0 375
O|rrr zssAs= 0 0 0 13 0 0 00 o 0 0 0 0 63
45FY 13 0 0 0 0 0 0 0 0O 0 0 0 0 50
SALRIL 0 13 0 0 0 0 0 0 0 0 0 0 0 63
RACHE 38 100 38 50 38 30 13 0 0 0 00 0 1900

[ P 63 275 225 275 188 200 50 13 13 0 0 0 0 7813 ]
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(b) FHEFH
middle part

I F X (em) (R m? - cnl TR,/ m? - m)
&% A0 0-5 5-10 10-15 15-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 | & it |
ek o 38 63 100 113 100 38 75 8] 0 0 0 0 1563

VavS 38 50 5 2 0 13 0 0 0| 0 0 0 0 900

+ EEPES 0 25 63 30 3 38 13 13 0] 0 0 0 0 1500

+ O|»5¥Fvray 13 0 0 0 13 0 0 0 0 0 0 0 0 113

+ e SAF = 0 0o 13 o0 2 0 0 0 0f 0 0 0 0 188

7y 0 0 13 13 0 0 0 0 0f 0 0 0 0 125
FAFTEFY 0 0o 13 o0 o0 18 0 0 0 0 0 0 0 188
P P 25 o 0 o 1 0 0 -0 O0f 0 0 0 0 163
YT LE 0 o 0o o0 o0 0 0 ©0 13 0 0 0 0 125
TFY UKy 0 13 13 o0 o0 0 0 0 o0of 0 0 0 0 125
THFEIT 0 0 13 0 0 0 0 0 _0f 0 o0 0 0 63
EEEwes 0 0 38 2 0 0 2 13 0| 0 0 0 0 688
+ 2 0 0o 3 0 13 13 0 13 13 0 0 0 0 688
A4FY 0 o 0o 0 0 0 0 13 13 0 0 0 0 230
¥= 7y o 13 0 o 0 ©0 0 0 o0of 0 0 0 0 63
O|7=4=4 0 0 13 o0 0 0 0 0 0of 0 0 0 0 63
FUTE o 1 0 o 0 0 0 0 0 0 0 0 0 63
VAT AEEE 13 o 0 0 0 0 0 0 _0of 0 0 0 0 50
Carex 0 75 63 200 175 263 175 13 25| 0 0 0 0 7313
O|7rr5v7 0 o 0 13 0 0 0 0 O0f 0 0 0 0 63
% E % + 0 0 0 0 0 0 13 0 0 0o 0 0 0 . 125
& 50 175 338 275 88 338 7o 100 63 00 0 0 0325

[ & % 138400 738 700 47> 175 338 238 213 00 0 0 27738 ]

(c¢) FE T
lower part
| EIERCY ThL/m? - cn) i,/ m? + m)
A0 0-5 5-10 10-15 15-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 | &

YT VF 0 50 38 50 63 63 100 13 100 150 138 25 13 7000
Vv 0 0 0 0o 0 0 0 0 13 0 0 13 0 250
Carex 13 0 0 o0 13 0 0 35 2 13 0 0 0 988
AT 0 o 0o o o0 0 0 0 13 0of 0 0 0 125
O|7rrxvy 0 0 0 13 0 0 0 0 0 0 0 0 0 63
v =y 0 0o 0 13 0 0 0 0 0 0f 0 0 0 63
Olz=a4s= 0 0 0 0 13 0 0 0 0 0] 0 0 0 63
EPF P 0 0 13 18 13 13 0 0 0 0 0 0 0 313
=78 0 0o 13 0 0 25/ 0 0 0 0 0 0 0 313
+ O 1x= 0 o 0o 1 0 0o/ 0 ©0 0 0 0 0 0 63
Labiatae sp.(1) 0 0 13 100 13 0/ 0 ©0 0 0 0 0 0 625
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