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Soil seed bank in a natural secondary Fir-Hemlock forest
of Ehime University Forest in Komenono
—The relation of the community structure, germination process
and slope topographic dynamics

Tkuo NINOMIYA and Kazuhiko OGINO

Summary: The community structure and germination process of soil buried seeds in a
natural Fir-Hemlock forest of the Ehime University Forest in Komenono, Matsuyama, Ehime
Prefecture, Japan were studied. Soil samples were collected from 23 points on a 0.89 ha
permanent plot in April, October 1984, April, June, and September 1985. Extraction of seed
from soil samples and germination test of the samples were carried out at each sampling.

1. Forty-nine species were extracted from the soil samples. The number and the amount
of buried seed were 744/m?«cm and 6.31 € /m’-cm, respectively.

2. Twenty-five species were germinated from the soil samples. The number of germinated
seeds was 137/m’+cm and the germination ratio-the ratio of germinated seedlings to the
number of buried seeds-was 18%.

3. Mallotus japonicus and Zanthoxylum ailanthoides, both of which are trees of secondary
forest elements, dominated in the number of buried seed and the number of germinated
seed.

4 . The number of buried seed of M. japonicus was larger than that of Z. ailanthoides
while the number of germinated seeds of the former was smaller than that of the latter.
The specific characteristics of the seed bank of these two species were different.

5. The number of buried seed was larger at the lower part of the slope than at the upper
part of the slope, which suggest the movement of the buried seed from upper to lower
areas on the slope.

6. In contrast, the number of germinated seeds was larger at the upper part of the slope.
It can be considered that buried seed, which was transfered from the upper part and
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deposited at the lower part of the slope, had a low germinating ability.
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Table 1. The number of buried seed and their weight

B OB 4 il e # o+ & 7 O [/nfeom] F ¥y EiETE

1984 1985 B ¥ BETER [ng/m'-cm]

Jun+27 Oct+29 Apr+25 Jun-11 Sep+13 [/m'-cm][mg/seed]

“Mallotus japonicus FHXAYT 955 217 327 811 813 485  6.35  3076.58
Cornus controversa IAF 43 22 134 72 115 77 21.61 1666.37
Zanthoxylum ailanthoides 75 A% > ¥ av 30 92 119 73 34 70 7.05 491.15
Carpinus spp. ] 83 78 37 15 29 48 5.40 260.40
Wisteria flovibunda <7y 0 0 1 1 5 1 167.95 223.93
13 0 27 47 43 26 8.40 217.00

5 3 0 0 0 2 42.96 66.83

13 19 0 1 0 7 9.90 64.90

Abies firma EN 0 0 5 0 3 2 31.68 52.80
8 33 1 0 0 8 4.66 38.83

Leguminosae < X%} 0 3 4 6 10 5 6.24 28.43
0 0 1 0 4 1° 28.32 28.32

0 0 12 5 3 4 5.37 21.48

0 0 3 0 3 1 16.90 16.90

0 8 0 0 0 2 7.25 12.08

Acer spp. HITR 0 0 3 0 2 1 11.40 9.50
0 3 0 0 3 1 7.10 7.49

0 0 0 1 0 0 39.00 6.50

0 0 2 6 0 2 3.93 5.90

0 0 1 0 0 0 31.80 5.30

0 0 2 0 0 0 13.26 4.42

0 0 2 0 2 1 6.40 4.27

0 3 3 0 0 1 2.08 2.54

0 0 2 0 0 0 5.54 1.85

0 0 0 1 0 0 6.00 1.00

0 0 3 0 0 1 1.55 0.78

0 0 1 0 0 0 3.80 0.63

0 0 0 0 1 0 3.80 0.63
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Fig. 2 Relationship between the difference of elevation

and the number of buried seed

The difference of elevation mean that from the

lowest point on the plot.

THE NUMBER OF BURIED SEED [/m2- cm]

molz, 2D104, 202, 402D 8 500 1000
. — 1
3OV T Fuy hOHERXZ . /0
O AEFH(19854 4 A, [
6 A, 9 A OFH1#E) #H— 3 of o
WCRT, BOEBTREY 7S 16 | / UFPER
o b & b200~5004/m’cm ol . 104
LIFIFECELETFRTH S E
23, RbE LR & fHE T ER - o T ! T
W IZON THIRE(TETD § 4 [,
BEBTHEHEEML T3 E ool »
L3bh ol 316_ /, —
3 °
< 20L 7/ 202
e
oo T |
M—3 MEETHEHEEL»SOES o
r OB W 4 /
BEHIXQRTEZ 51D, ol )
Fig. 3 Relationship between the nu- /.
mber of buried seed and depth 16 - o /
from soil surface 20 I~ / LOWER
Solid line is given by Equation i ) 40 )

(2).

— 33—



HERETH S [/ miecm] & HEREH» S OER hlem] & OBEFRIF g L, fm LT
14, fEd, TETR 2AD, Eif,

kh

S:SO.e_9 (1)

RREL, Sk S],_, kEFRE, TEPITE 7 S/NTREL VRO RE L OEGRIE LET
0.120/cm, RIEHERTIZ_ERBT0.00390/cm, T/ET0.126/cm, £HE FE T3 _LET0.0560/cm, T
BT0.199/emTH > 72, HETF, TEHOTEHTIZEOMENEBHI DRSS LD, ZOEIRR
HEHTOELIFIZERCTH o7z, 2, fEH, THTOLEEHE L Ofniis Y 3R
TERDIZ D DIV L 2 AICHELEL T2,

2. BIEFORFBE
HAETFORFABROBRER— 2R T, 2ETHEIFEFL, FHRFAKIIITA/m' -

MTHoT DL RELLBEIIY I AV Y 3 7DBE/ M- TEHRFRD21% % H D12,
BOWTELBF LEEBRY TV X, TR Y I ThH>72, 2D bY 7Y Fix 3 [EH (1985

£—2 ¥ F K K
Table 2. The number of germination
B T B % % x5 ®m [/mt + cm]
1984 1985
Jun27  Oct.29 Apr2d Junll Sepl3 S ¥
N FiN
Zanthoxylum ailathoides 5 5 A>3 a7 8 18 55 35 25 28
Weigela flovibunda R AVES 0 0 70 0 0 14
Mallotus japonicus THAHYT 1 7 13 18 23 12
Clethra barbinerbis Vav7 0 0 23 33 0 11
Rubs palmatus FTHNEIVAF T 13 21 3 0 0 7
Celastrus orbiculatus VL7 XE R F 0 0 28 0 0 6
Actinida spp. <Y YR 0 0 25 0 0 5
Idesia polycarpa A4 FY 0 0 20 5 0 5
Avalia elata ¥ 7/ * 0 0 13 5 0 4
Callicarpa mollis Y 7AhTYF 0 0 0 0 10 2
Rhus trichocarpa oy 7 3 0 0 0 2
Phyllanthus flexusous anNy ) F 0 0 8 0 0 2
Carpinus Spp. YTE 7 0 0 0 0 1
Rubus crataegifolius 74 FT 0 0 3 0 0 1
Rubus phoenicolasius TESTAFT 0 0 3 0 0 1
Rhus javanica XNVT 0 0 13 28 15 11
3 N
Carex spp. 278 59 0 5 0 0 13
Macleaya cordata 8o =7 3 1 13 23 0 8
Cirsium spp. TYIE 0 0 8 0 0 2
Viola grypoceras ZFVKRR IV 7 0 0 0 0 1
Geranium thunbergii yv/yvawva 0 0 5 0 0 1
Setaria viridis I/auazy 0 0 3 0 0 1
Gnaphalium affine NNT T 0 0 3 0 0 1
Lysimachia clethroides FH ST F 0 0 3 0 0 1
Solanum maximowiczii ta Ny yvavag 1 0 0 0 0 0
CUE T #0000 105 50 310 145 3 137
FEFRLEL (%) 23 10 45 14 7 18
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Table 3.  Average days for germination
B OB % | 4 SEHyFFE A [days]
1984 1985
Jun.27 Oct.29 Apr.25 Junll Sep.l3 F¥

¥N N

Rhyllanthus flexusous anNy/F 8 8
Carpinius spp. YTE 9 9
Rhus trichocarpa Y=y 5 16 10
Rubus crataegifolius 734 F3 10 10
Clethra barbinerbis Vav7 17 12 14
Zanthoxylum ailanthoides 7 7 AH > ¥ a v 11 21 18 12 13 15
Rubs palmatus FHNEIVAF T 11 20 15 15
Avralia elata yo/F 18 13 15
Rhus javanica XNVT 29 8 11 16
Rubs phoenicolasius IEATAFT 16 16
Callicarpa mollis YT AhTYF 17 17
Idesia polycarpa 14FY 24 11 17
Celastrus orbiculatus VI XAERF 19 19
Mallotus japonicus THAABYT 9 28 33 9 15 19
Actinida spp. <~y IR 21 21
Weigela floribunda Y7oYF 21 21
) EiN

Solanum maximowiczii EaRryYyvava 7 7
Viola grypoceras FFVRAIV 10 10
Seraria viridis T /auasYy 12 12
Macleaya cordata y =7 10 19 22 10 15
Geranium thunbergii v /yvawva 15 15
Lysimachia clethroides THENT7 /T 16 16
Cirsium spp. THIE 29 29
Carex spp. 278 31 35 33
Gnaphalium affine NN T 34 34
- oo n 21 21 11 14 17
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Fig. 7 Germination patterns of Zanthoxlum ailanthoides and
Mallotus japonicus.
The germination test was started on April 26, 1985.
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Phot. 1 Buried seed of Mallotus japonicus.
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Phot. 2 Buried seed of Zanthoxylum ailanthoides



