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Regeneration of Seedlings under Different Vegetation Types
and Effects of Allelopathy on Seedling Establishment of
Abies koreana in the Banyabong Peak, Mt. Chiri'*
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ABSTRACT

This study was conducted to compare the regeneration of the seedlings under different vegetation
types and to identify the presence of allelopathy in Abies koreana(AK) natural forest in Banyabong
Peak(elevation, 1715m), of Mt. Chiri. Twenty quadrats(10m X 10m) were placed in May, 1996 to clas-
sify vegetation structure using TWINSPAN, Water-soluble extracts from leaves and soil humus of
different vegetation types were collected to test their effects on both seed germination of Ak and my-
celial growth of ectomycorrhizal fungi. Phenolic compounds from soil humus were quantified using
HPLC.

Among the four vegetation types, Sase borealisSb) was found in both Ak-Quercus mongolica(Qm)
and Ak-Rhododendron schlippenbachiiRs) communities. Natural seeding of Ak was 230,00090,000
seeds/ha in 1995 and their germination rate was 25% in an ideal laboratory condition. Density of Ak
seedlings less than 5cm in height was 52,000/ha in 1996, while that of seedlings taller than 5cm in
height was only 4,000/ha. In the case of Ak-Qm community, density of Ak seedlings with Sb under-
story was only 7% of the density of seedlings with Rs understory, suggesting the inhibitory effect of
Sh,

The germination rate of Ak seeds was significantly reduced by leaf extracts of Sb, and Rhododen-
dron mucronulatum var, ciliatum{Rm) and Ak. Soil humus extract of Ak-Qm-~Sb subcommunity re-
duced germination of Ak seeds by 81% and also reduced by 19% the respiration of mycelia of ecto-
mycorrhizal fumgus, Lactarius sp.

Among the seven phenolic compounds identified from the soil humus, extract, Ak-Qm-Sb subcom-
munity contained significantly high content of p-hydroxybenzoic acid, vanillic acid, and syringic acid.
Particularly, p-hydroxybenzoic acid was present at 4.2ppm in the Sb roots and at 16.5ppm in the Sb
humus, suggesting that it could be the primary allelopathic compound in Abies koreana forests with
Sasa borealis understory.

Key wards : Sasa borealis, Rhododendron, para-hydroxybenzoic acid, vanillic acid, syringic acid, soil
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Fig. 1. Location of study sites in Banyabong
Peak, Mt,Chiri.
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Table 1. Vegetation structure of Abies koreana stands in Banvabong, Mt. Chiri

Crown location Species R.F. R.D.+R.C. v
Abies koreana (Ak) 27.5 54.4 45.5
Upper sto Pinus kovaiensis (Pk) 14.5 12.2 13.0
pe v Quercus mongolica (Qm) 10.1 9.2 9.5
Fraxinus sieboldiana (Fs) 10.1 6.0 7.4
Species R.F. R.C. v
Rhododendron schlippenbachii (Rs) 10.9 30.8 20.8
Under story Sasg borealis (Sb) 4.3 15.1 9.7
Abies koreana (Ak) 8.6 8.3 8.5
Triptervgium regelii (Tr) 8.6 7.5 8.1
Rhododendron mucronulatum var. ciliatum (Rm) 0.7 3.4 2.1
Height<Scm Height, 5em~2m
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Fig. 2. Density of seedlings for subgroups by TWINSPAN classification of the Abies koreana stands

in the peak Banya, Mt. Chiri.
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Fig. 3. Effects of various leaf extracts on seed
germination of Abies koreana. See Table
1 for the abbreviation of species names,
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Fig. 4. Effects of different humus extracts on seed germination of Abies koreana. Humus collection
was made on October, 1995(October) and on May, 1996(May). (humus source : A. koreana

pure stands(@),

stands of A. koreana and Q. wmongolica mixed with understoried K.

schlippenbachii &), and stands of A. koreana and Q. mongolica mixed with understoried S.

borealis(HD))
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6. AYUR2F AWM 0IXl= ER4EDL
Table 2+ 19964 5%l HHAEY 74 - A% -

Zyd g RaAe] zaiAde] ARy
oA AAFE F Fo FEHY FESEA WA

= AHETGE AP AAE el
Lactarius sp.= FAA DA 714 e 38}
I %l oA FA - Al Tl A=Y
2, Boletus sp.= Z8t7} A4dd ddeld &
o] WhAF gl om FA- A - mEld el
AL F F BRErE A -4 - 28
Tehe] RalA 23226 o EEEE fost

Rele).

FRIL TRl A AR MR v e B

A askel o (p<0.01), Lactarius sp.”7} Bo-
letus sp.oll V|3t FEFEETY FFAFTo] 9%
A F2etA Zehp<0.05). ©1R-& Boletus sp.
7b A - Al - 2Ed A A Egide
ARt sl ke AR waE, Lacta-
rius sp.ol vt ZIAd] e EaHE A W
Eoda 8 9l

Pellissier(1994)+ 3h& 2424 erbahg
L8 Q3 HAAAN A& FAE FI2TY &4
dA tled, 9FUHEF Vaccinium myr-
Hllest 8h3ol $A 8 dxa oAk The)
ZHEu R A, o A" FEde] o] 3
o] dmAel FAFY Laccaria laccata(E7}
WAL 3EFEHEE AlsA AHaAze #aAd
vl glet,

7. 243 & 84 phenolR EIZEBE &

597 8¢ T wel Hx A 1A F9
HEH g q3-e TRy A7l o
g 2 zo)7} )¢l (Table 3).

B #£FEAR AREE p-hydroxybenzoic
acid, chlorogenic acid, vanillic acid, caffeic
acid, syringic acid, p-hydroxy-acetophenone,
p-coumaric acid+= Tl falzlo)] n|nH

Table 2. Changes in oxygen consumption rate of two ectomycorrhizal fungi before and after addition
of the humus extracts from mixed stands of A. koreana and Q. mongolica with understory

Sasa borvealis

Fungus Oxygen consumption rate (nmol 02/g D, W./min)
Initial After extracts addition - % DecreaseA__m
Boletus sp. 2238200 2041+ 197 9.0+t1***
Lactarius sp. 1829+ 71 1491+ 143 19.0+5***

Table 3. Concentrations of 7 water-soluble phenolic allelochemicals in 3 types of humus material.
Asterisks mean statistical significance between means on same collection season at 5%

significance level

(unit : mg/kg humus)

May Collection

August Collection

Phem;@li‘?isf"““e Ak-Qm-Rs Ak-Qm-Sb Ak

p-hydroxybenzoic acid 1.83=21.6 1.74=0.98 16.49+ 9.1* 0.41+0.6 1.1871.9 3.94-8.4

chlorogenic acid 0.00--0.0 0.000.0 13.28712.1 - 1.85+3.0 0.24+0.4

vanillic acid 0.04::0.1 2.53*1.5 13.10+6.5* 0.65-0.5 0.48+%0.4 1.70%2.9

caffeic acid - 0.26+0.2* 0.07t0.1 0.81+0.5 1.54+1.3

syringic acid 0.3370.2 0.17+0.0  7.65+1.3" - 0.08-0.2 0.31+0.7

p-hydroxy-acetophenone 0.21%0.3 0.17+0.3 0.16*+0.2 0.1070.1 0.11-0.1 0.26+0.6

p-coumaric acid 0.00+0.0 0.01£0.0 0.00+0.0 - - 0‘027*'0.()_
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TEEZ EA&n e A2E ey, 3§
"k gallic acid, gentisic acide ZH]EHS &
AR A Bel=EA] ogky, ferulic acid, t
-cinnamic acide A& oldle FEE EA|
e e g el B A eistedct.

z2 HE #33E s HJE FH A
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wgknt AEE W), A - Al - 2EdY T
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A SdEE BateAg Aed shgAel Futh,

FAF - Az - 2B TEelld &% 16.49ppm
2] p-hydroxybenzoic acid® EA4¥E=2 desl
—rv;.ag ’*1 (Zhu and Malhk 1994) E}’/{:}'}*‘B‘ 3

al o 7] 7lef) %% ¥xety ALHEW, Z2HY
Aol o4 Elzbztg-g doA) ¢ e FE
e7rEAe Aoz oAf, A4z x8de

melule AFH sl AEFEAL F4F 43, p-
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