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The Relationship Between Soil Seed Bank and Actual Vegetation'
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ABSTRACT

This study was performed in order to analyze influences the actual vegetation between the communities of
Pinus densiflora and Quercus mongolica in southern Korea to the species composition of the seed bank in the
top soil. The soil samples were collected from the studied plots and transported to the Experimental Glasshouse
at Department of Landscape Architecture, Yeungnam University and examined the germinated species
individual numbers with species composition and germinated individual numbers by species. The overall
germination status was the highest in the herbaceous layers than the layers of tree, sub-tree and shrub,
respectively. There were no significantly different between numbers of species and individuals and between
actual vegetation and seed bank in the two communities. The woody species marked in the seed bank as a pioneer

1 F4 20109 249 259, =40 201049 8 274, 22k 20104 129 139), AR 2010d 12¥9 14¢Y
Received 25 February 2010; Revised(1st: 27 August 2010, 2nd: 13 December 2010); Accepted 14 December 2010

2 Jddistu ojstl %7331} Dept. of Landscape Architecture, Graduate School, Yeungnam University, Gyeongsan(712-749),
Korea

313} Dept. of Landscape Architecture, Yeungnam University, Gyeongsan(712-749), Korea

5t} Dept. of Landscape Architecture, Sunchon National University, Sunchon(540-742), Korea

FtATAE Institute of Tropical Agriculture, Kyushu University, Fukuoka(812-8581), Japan

EAFSEE A1 Gyeongsangnam-do Forest Environment Research Institute, Jinju(660-871), Korea

o] =it 20099 : WENE7| &R UL T ALY T2 AFAY AU ol 3 H A AU (2009-0074673).

T AIA A} Corresponding author(yongshik@ynu.ac.kr)

P NV I )
OEZLIFI%
3



=5 Ao}

228310 YA 639

or edge species than in the two communities which are in the stage of mid or late successional species. Although

the plant species in the herbaceous layers was highly influenced to the species composition of the seed bank,

but no significantly different was showed within the same forest zone and latitudes of Korean peninsula. As the

pioneer or edge species of the actual vegetation possibly will be higher the buried in the top soil layer and this

phenomenon will influence overall species composition in the seed bank population.

KEY WORDS: TOP SOIL, SPECIES COMPOSITION, GERMINATION, Pinus densiflora, Quercus

mongolica
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Figure 1. The location map of studied plot
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Table 1. The Status of studied plots
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Pd: Pinus densiflora, Qm: Quercus mongolica

ZAEA 2] 7154 E49 ANl Q1 A9l
o714 9] 309 7H1979E ~2008W) 7]AMAF = (Daegu
Weather Station, 2008)S ©]-83}3th ZAHAFA] Q] o1H
#7122 14.0T, 199 A7 -6.9C, 7€9]
%vﬂ%‘qu]i& 33.1C0|ct Fav)ee 394C, HA

71 128 CE Yehyth ABF 4SS 1,070.3mmE
EHE- o] 6, 7 9 8ol HFE|UtKFigure 2).

D3, 4, $4F, ATEE ZASHAT, BEZE 100

n(10m<10m)27] 9] WHFO ] 3 0.5ml4 o) 2
3lo] 229 A 07 STEO] ATHEY] STES 2
Abatditt. 2252 100m(10mx10m)3 7] 2] HHg 01]/\1
ST 05molate] FESHS FHOR SREO ATEL
E

ZF ZARES] Sexh2o] W AEE7}Y A 24|E v|ws)
7] $J3}o] Curtis and Meclntosh(1951)2] ZQ Z|(IV:
Importance Value)E E§tslo] W2 el A $H

a b c d
Daegu 57.7m 14.0C 1070.3mm
Temp. Pre.
() (mm)
r 300
r 200
r100
40+ r80
e 39.4C
f 33.1T
30+ r60
i
20+ 40
10+ 20
O- r o
g -6.9T
h-12.8C [ T T T T T ¥
1 2 3 4 5 6 7 8 9 10 1 12 |(Month)

Figure 2. Climate diagram of Studied plots
(The period observed 1979~2008)

(a: station, b: elevation, c: mean annual temperature, d:
mean annual precipitation, e: maximum recorded temperature,
f: mean daily maximum temperature of the warm, g: mean
daily minimum temperature of the coldest month, h: coldest
recorded temperature, 1i: curve of mean monthly temperature,
j: curve of mean monthly precipitation)

Il - Months including the days that the mean daily
minimum temperature is under 0C

@ = Months including the days that the absolute
minimum temperature is under 0T
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Table 2. Importance percentage of the studied plots

Importance Percentage

Community Science name U M° IR G MIP®
Pinus densiflora 81.32 65.83 5.18 4.55 53.77
Quercus acutissima 18.68 17.09 5.54 6.25 14.33
) . Rhododendron mucronulatum var. mucronulatum - - 26.44 16.07 6.90
Pinus densiflora Quercus serrata - 1708 506 644 678
community I
Rhus tricocarpa - - 19.56 3.99 431
Smilax china - - - 20.28 2.03
The other species(20) - - 3822 4242 11.88
Pinus densiflora 100.00  100.00 11.21 3.62 72.60
Quercus serrata - - 39.84 2.73 8.24
Pinus densiflora Spodiopogon cotulifer - - - 50.40 5.04
community II Quercus acutissima - - 15.67 3.30 3.46
Lonicera praeflorens - - 10.28 - 2.06
The other species(13) - - 23.00 39.95 8.60
Pinus densiflora 100.00 65.13 - 2.52 59.79
Rhododendron mucronulatum var. mucronulatum - - 59.44 30.05 14.89
. ) Juniperus rigida - 15.17 341 - 5.23
‘: ;’Z;uiei?;ﬁm Quercus acutissima - 1073 4.68 564 472
Quercus serrata - - 8.40 21.94 3.87
Rhus tricocarpa - 8.97 3.29 248 3.60
The other species(16) - - 20.78 37.37 7.90
Quercus mongolica 67.74 38.65 11.16 28.48 43.77
Rhododendron mucronulatum var. mucronulatum - - 51.17 24.85 12.72
Quercus mongolica Rhus tricocarpa - 26.81 7.02 4.63 9.91
community I Quercus serrata 15.76 - 3.25 - 6.95
Prunus sargentii 16.50 - - - 6.60
The other species(16) - 34.54 27.4 42.04 20.05
Quercus mongolica 100.00 6.12 241 - 42.32
Lindera obtusiloba var. obtusiloba - 26.07 10.17 5.67 10.42
Quercus mongolica Lindera erythrocarpa - 11.94 13.96 2491 8.87
community I Stewartia pseudocamellia - 17.66 241 - 5.78
Fraxinus sieboldiana - 8.74 2.09 - 3.04
The other species(28) - 29.47 68.96 69.42 29.57
Quercus mongolica 67.28 - 2.94 1.76 27.68
Fraxinus sieboldiana 16.29 33.01 6.58 1.66 17.90
Ouercus mongolica Symplocos chinensis for. pilosa - 26.50 4.74 - 8.90
. Fraxinusrhynchophylla - 25.33 3.47 - 8.29
community I Carpinus laxiflora var. laxiflora 16.43 - 3.16 - 7.20
Weigela subsessilis - - 31.76 2.17 6.57
The other species(25) - 15.16 47.35 94.41 23.46
a: Upper layer, b: Middle layer, c: Lower layer, d: Ground layer, e: Mean important percentage
SARE AT AR ool EAR HE U ESA 23 $EE0 BRARFET 2EAZE B4
Yo F243 MAleE B, 524 AedHE FA o] @il EE U MEFARA HEE0] F97] e A
Z, T, FAANE 5o haA 224 EFY F o|th(Hosogi et al., 2004). | EFA O] F24od= =
S7h 0k, AASE PEAoR Fohth mEEd ok B3 A2l 0 390 AgEnT o 2 938 v
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Table 3. Comparison of number of the plant species which appeared between the plant species in layers of the

vegetation and seed bank (Unit: per 300 m?)

No. of species (No. of individual)

Layer of vegetation

No. of Common species*

Actual vegetation Seed bank
Upper 1.67+0.80(16.2+8.1) 0.8+0.7°
Middle 3.70+1.60(11.0+3.6) 13.34£2.5 1.3£1.0°
Lower 12.3045.00(209.5+168.1) (44.748.1) 2.5+1.2°
Ground 15.30+5.01(639.0+£392.6) 5.5+3.2°

*Number of species which are recorded both the actual vegetation and seed bank.
Different superscript letters (a-b) indicate significant difference between the layers at p<0.05 according to the Tukey's test

with 6 replications.
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wiisro] o] fEFAR BEEX ok JHs AR otk
olo} whoj, Aupiete] Aol EEOIA LUpEAS
7F AsHIEE dEolA e AuFEY EEJA U
71 £dst= Ao 2 HolHosogi et al., 2000; Hosogi
et al., 2004; Koh et al., 2004), AU5F-9 £2}= & U
438 HERE Jow weEn

o

=]

=

¥ PR MEFAYT] 28T A
1 FEOE ST ARFSE BAFGITable 4). L0t
SR APURLY Aolo] ZAES AL o
2 2 o1 WEEAYTe] E8F5 A
A Fol7} glolck. A& =S

7%

O Actual vegetation M Seed bank

45

310 297
30

53

Individual number of dominant species

00

Pd community Qmo community

Figure 3. Comparison of dominant species between
the actual vegetation of P. densiflora(Pd)
and Q. mongolica(Qmo) communities and
its soil seed bank

Aol M 83t S 22 30%, 2750190, &+ A
T BEEY SE 20502 7o) ulke gAY B2
XS Holal QIti(Hosogi et al., 2004). E5E G20 7]

Table 4. Comparison of number of vascular plant species and individual between the Pinus densiflora and Quercus

mongolica communities

Communitiy Actual vegetation Seed bank . No. of
No. of species  No. of individual No. of species No. of individual joint species*

Pinus densiflora 23.343.8" 1070.0+309.6" 13.3+2.5° 44.7+8.1° 5.3+3.2°

Quercus mongolica 28.7+5.9° 657.0£527.2° 17.3+6.0° 52.7+17.8° 6.0+1.0°

*Number of species which appeared together in the actual vegetation and seed bank.
Different superscript letters (a) indicate significant difference between the communities at p<0.05 according to the T-test

with 3 replications.
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Figure 4. Comparison of main trees species between actual vegetation and its soil seed bank

(As: Alnus sibirica, Cii: Carpinus laxiflora var. laxiflora, Chh: Corylus heterophylla var. heterophylla,
Fr: Fraxinus rhynchophylla, Fs: Fraxinus sieboldiana, Jr: Juniperus rigida, Le: Lindera erythrocarpa,
Lgg: Lindera glauca var. glauca, Loo: Lindera obtusiloba var. obtusiloba, Mbb: Morus bombycis var.
bombycis, Pd: Pinus densiflora, Ps: Prunus sargentii, Qa: Quercus acutissima, Qd: Quercus dentata,
Qmo: Quercus mongolica, Qs: Quercus serrata, Rmm: Rhododendron mucronulatum var.
mucronulatum, Rt: Rhus tricocarpa, Sj: Styrax japonica, Tr: Tripterygium regelii, Ws: Weigela
subsessilis)
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