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ABSTRACT

The present study was undertaken to classify and describe the Quercus spp. forests on Mts.
Palgong, Kumo and Hwangak near Taegu, Kumi and Kimchon city areas in Kyungpook
Province, Korea by a reciprocal averaging method (RA ordination) and the methodology of the
ZM school of phytosociology. A temporary vegetation table was prepared by the RA ordination.
As a result it was showed that the RA ordination on the first axes is very applicable for select-
ing the character and differential species of vegetation units of the Quercus spp. forests. The
phytosociological investigations were carried out in 23 stands on the mountains. The field data
obtained were classified by the table comparison method. For the establishment of new vegeta-
tion units, the floristic composition of the Quercus spp. forests was compared with that of the
similar vegetation units of the other mountainous areas of Korea, considering the candidates
of the character and differential species derived from RA ordination. As a result, the forest
vegetation was classified into the next vegetation units: Fagetea crenatae Miyawaki et al.
1968; Acero-Quercetalia mongolicae Song 1988; Lepedezo-Quercion serratae Takeda et al. 1994,
1. Syneilesio-Quercetum serratae assoc. nov. hoc loco, 1-1. Styracetosum japonicae subassoc.
nov. 1-2. typicum subassoc. nov.; Rhododendro-Quercion mongolicae Song 1988, 2. Ainsliaeo-
Quercetum mongolicae assoc. nov. hoc loco, 3. Quercus mongolica-Acer tschonoskii var. rubripes
community. It is inferred that the Lespedezo-Quercion serratae and the Rhododendro-Quercion
mongolicae correspond to the cool-temperate forests of the southern type and the northern
type(Honda, 1922), respectively, in the Korea Peninsula. On the other hand, the RA ordination
of stands on the first and second axes revealed some environmental gradients such as altitute,
human impact and species richness between the vegetation units. Also some phytosociological
problems in Korea were discussed here in detail from the floristic viewpoint in the present
study.

KEY WORDS : NEW ASSOCIATION, ZM PHYTOSOCIOLOGY, QUERCUS SPP. FORESTS, RECIPROCAL
AVERAGING METHOD, VEGETATION UNIT
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Figure 1. Map showing the study areas. P: Mt.
Palgong(1,193m), K: Mt. Kumo(977m),
H: Mt. Hwangak(1,111m)
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Table 1. Climate data the study areas(Observed period: 1961-1990)
Month Study area 1 2 3 4 5 6 7 8 9 10 11 12 Year
. A 1.0 13 65 132 185 222 257 263 210 150 81 1.8 132
Temperature("C}

B 27 80 45 118 171 209 241 245 193 132 63 10 115
. A 205 288 507 780 7h2 1286 2335 1930 1228 481 373 141 10306

Precipitation(mm) i
B 203 362 577 8.0 818 1322 2697 2042 1281 495 508 248 11491

*A: Taegu, B: Chupungryong
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Table 2. Changes of warmth index(WT), coldness index(CI) and mean temperature in the most coldest
month(MTCM) with altitudes on Mts. Palgong, Kumo and Hwangak

Elevation(m) WI(°C - month) CI("C - month) MTCM( C)
PAL KuHwa PAL KuHwa PAL KuHwa

200 103.8 99 .4 -21.5 -24.1 -7.9 7.7
400 93.6 89.8 -25.6 -28.9 -9.1 -8.9
500

600 84.1 81.0 -30.6 -34.5 -10.3 -10.1
800 75.7 72.6 -36.6 -40.5 -11.5 -11.3
977(Summit) - 59.6 - -49.6 - -13.2
1.000 67.3 64.2 -42.6 -46.5 ~-12.7 -12.5
1.111(Summit) - 65.2 - -45.8 - -i2.4
1,192(Summit) 59.3 - -48.3 - -13.8 -

*PAL - Mt. Palgong, KuHwa @ Mts. Kumo and Hwangak
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Changes of RA Score(Stand Index)

Times of Calculation

Figure 2. Graph showing the calculation process of
the stand position index. By the X" gaps
between the curves, the stands were divid-
ed into the three groups tentatively.
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Figure 3. Stand oridination diagram by reciprocal
averaging(RA). Numerals are the running
numbers listed in Table 5.
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Table 3. Stand index, species position index(S.P.I.) and provisional species composition table of pres-
ence-absence, developed by reciprocal averaging method(Hill, 1973).

Relevé Number ’
Species Name 79 11 2 8 4 5 1 1 16 1 1 1 2 2 1 2 1 2 13
S.P.I. 6 0 1 2 5 1 3 4 3 2 9 0 8 7
Lastrea japonica 00 1 1 1
Vaccinium koreanum  23.2 1 1 1 1 1 1
Pinus koraiensis 23.8 1 1 1 1 1
Magnolia sieboldii 247 1 1 1 1 1
Alnus hirsuta 315 1 1 1 1 1
Solidago virga~aurea 343 1 1 1 1 1
var. asiatica
Carex okamotoi 381 1 1 1 1 1 11 1 1 1 1
Tripterygium regelii 416 1 1 11 1 1 1 1
Sasa borealis 43.3 1 1 1 ' 1
Rhododenron schli- 453 1 1 1 1 1t 1 1 11 1
ppenbachii
Rhododendron mucro- 503 1 1 1 1 1 1 1 1 1 1 1 1 1 1
nulatum
Athyrium yokoscense 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Vaccinium oldhami 1 1 1 1
Betula davurica 55.5 1 1 1
Pinus densiflora 56.5 1 1 1 1 1
Rhus trichocarpa 1 1 1 1 1 11 1 1 1 11t 1 1 1 1 11
Betula schmidtii 57.4 1 1 1
Euonymus oxyphyllus ~ 59.3 1 1 1 11 1
Sorbus alnifolia 595 1 1 1 1 1 1 1 1 11 1 1 1 1
Calamagrostis 597 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1
aroundinamea
Ainsliaea acerifolia 60.1 11 1 11 1 1 1 1 1 1 1
Quercus serrata 78.1 1 1 1 1 1 1 1 1
Juniperus rigida 78.5 1 1 1 1
Corylus sieboldiana 78.9 1 1 1 1 1 1 1 1 1 1 11
Polygonatum falcatum  80.2 1 1 1 1 1
Viola rossii 80.6 1 1 1 11 1 1 1 1 1 1 1 1
Lindera erythrocarpa 81.0 1 1 1 1
Atractylodes japonica ~ 81.1 1 1 11 b 1 1 1 1 1 1
Adenophora triphylla 81.1 1 1 1 1
Rubus crataegifolius 81.9 1 1 1 1 1 1
Acer mono 82.5 1 1 1 1 1 1
Aster scerber 83.3 1 1 1 1 1 1 1 11
Carex siderosticta 83.3 1 1 1 1
Spodiopogon sibiricus  83.4 1 1 1 1 1 1 1 1 1 1 1
Fraxinus rhtnchophylla 83.7 1 1 i 1 1 1 1 1
Callicarpa japonica 84.4 1 1 1
Dioscorea nipponica 85.1 1 1 1 1 1
Synurs deltoides 86.1 1 1 1 1
Artemisia stolonifera 87.0 1 1 1 1 11
Euonymus alatus 88.5 1 1 1 11
Pyrola japonica 88.7 11 1 1 1 1
Isodon inflexus 89.1 1 1 11 1 1 1 11
Maackia amurensis 89.2 1 1 1
Hemerocallis dumortieri 90.0 1 1 1 1
Quercus variabilis 93.8 11 1 1 1 1 1
Vitis amurensis 94.0 1 1 1 1 1 11
Carex lanceilata 94.3 1 1 1
Veratulum maackii 94.8 1 1 1 1
Asperula lasiantha 95.0 1 1 1
Melandryum seoulense  95.0 1 1 1
Codonopsis lanceilata ~ 95.3 ] 1 1 1
Smilax china 95.4 1 1 1 1 1
Vicia unijuga 96.4 1 1 1
Syneilesis palmata 96.5 11 1 1 1 1 1
Youngia denticulata 96.6 1 1 1
Pteridium aquilinum 96.7 1 1 1 1
var. latiusculum
Patrinia villosa 97.3 1 1 1 1
Fupatorium chinense  97.6 1 1 1
var. simplicifolium
Stylax japonica 97.8 1 1 1
Iris rossiii 98.8 1 1 1
Smilax riparia var. 100.0 1 11
ussuriensis
\ ; 02 3 4 4 4 5 5 5 5 6 7 7 7 8 9 9 9 9 9 9 91
(Ra Sand index 1 4 77136 7 11 2230 2 45 57 80

** Note® Species ranging from 60.2 to 78.0 in the values of the species position index are excluded in this table because
the species are too weak for the detection of any diagnostic species.
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Table 4. Site and stand characteristics for each relevé in Table 5

Runningnumber 1 2 3 4 5 6 7 8 9

10

11 12 13 14 15 16 17 18 19 20 20 22 23

Elevation
Exposition NW NE NE E NW SW W SE NW SW
Slope( °) 31 35 32 24 38 25 32 34 31 20

Quadrat dimension(m) 10 12 15 20 15 12 30 20 12 20 20 15 10 25 20 15 25 25
<15 ¥12 =15 =20 =15 *16 %20 20 x15 =15 =20 =15 =30 =20 ~20 =30 x25 =25

T1-Height(m) 10 9 13 13 9 12 10 9 7
Coverage(%)60 55 65 85 70 65 70 60 60
T2-Height(m) 7 10
Coverage(%) 10 10
S-Height(m) 5 4 4 5 4 5 4 4 4
Coverage(%).3 3 3 8 3 4 3 7 3
S-Height (m) 65 75 60 100 40 75 40 85 20
Coverage(%) 2 2 3 2 2 2 4 3 3
Number of species4 3 2 4 4 0 1 4 7

10 10 80 80 80 10 90 90 40 80 70 10 50 60 40 30 40 50

11
70
7
20
4
4
85
3
8

50 70 80 70 70
S NE SE SW S
33 35 26 34 43
20 15 20 20 20
x20x20 <20 %20 ~20
14 14 16 13 13
80 70 65 65 70

- W NE NE SE SE SWNW
- 23 35 40 21 30 27 36

15 7 14 16 14 14 19 14
70 50 70 8 80 75 80 75

10 8 9 8 8 10 8 g 9 10 8 7
15 15 20 15 20 35 15 1590 15 5 95
5 4 5 5 4 4 5 5 5 5 5 4 4
4 4 3 3 3 3123 3 4 4 4 5
10 60 15 15 30 40 90 50 50 60 70 70 85
2 2 5 4 3 5 3 4 4 5 5 6 5
2 6 1. 0 9 4 3 5 2 1 6 2 6
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Table 5. A phytosociological table of Quercus spp. forests in Mts. Palgong(P), Kumo(K) and

Hwangak(H)

{ . Quercus mongolica-Acer tschonoskii var. rubripes community
I . Ainsliaeo-Quercetum mongolicae assoc. nov. hoc loco

Il . Syneilesio-Quercetum serratae assoc. nov, hoc loco
ll-A. Styracetosum japonicae subassoc. nov.

Il -B. typicum subassoc. nov.

Running number

o

Stand number

Locality

}7

P

P

Differential species of community
Lastrea japonica
Acer tschonoskii var. rubripes
Dryopteris austriaca

Character and differential speces of association
Athyrium yokoscense
Rhododendron schlippenbachii
Rhobodenron mucronultum
Ainsliaea acerifolia
Carex okamotor

Character and differential speces of association
Atractylodees japonica
Spodiopogon sibiricus
Isodon inflexus
Quercus variabilis
Syneilesis palmata
Vitis amurensis

Differential species of subassocition
Pyrola japonica
Smilax china
Stylax japonica

Charcter and differential species of urrer units
Quercus mongolica
Acer pseudo-sieboldianum
Fraxinus sieboldiana
Lindera obtusiloba
Rhus trichocarpa
Symplocos chinensis
Sorbus alnifolia
Lespedeza maximowiczii
Astilbe chinensis var. Davisii
Corylus sieboldiana
Styrax obassia
Prunus sargentii
Weigela florida
Stephanandra incisa
Fraxinus rhynchophylla
Tripterygium regelii
Acer mono
FEuonymus oxyphyllus
Pseudostellaria palibiniana
Maackia amurensis

Companions
Calamagroistis arundinacea
Cerex himilis
Polygonatum odoratum var. pluriflorum
Disporum smilacinum
Smilax nipponica
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Table 5. (Continued)

Running number

(=R )
— N
3]
N

w =
-3
[e ]

O -

Stand number 6 0 1 9
Locality PPKPHEP

Viola rossii

Melampyrum roseum +
Artemisia keiskeana

Ostericum melanotilingia

Saussurea gracilis

Carpinus tschonoskii 4 + 1 1 4 1 + 1
Quercus serrata + 1 4 2
Aster scaber : + o+ + 1+
Asarum sieboldii + + + + + +
Carex ciliato-marginata + + 1 + + 1

Carpinus cordata + + + 1 + +
Lysimachia barystachys + + + + +
Vaccinium koreanum 3 1 +
Hosta longipes + + + + o+ 1
Leespedeza biicolor + + + + +
Rubus crataegiflius +
Carex sp.

Viola albida

Artemisia stolonifera

Solidago virga-aurea var. asiatica + + 1
Pinus densiflora 1 1 2 + +

Alnus hirsuta 1 + 1 + 1

Magnolia sieboldii + + + + 1

ilex macroopoda + 1 + + +

Pinus koraiensis + + + + +

Polygonatum falcatum + + + + +
Dioscorea nipponica + + + + +
Euonymus alatus + + + + o+
Sasa borealis 1 4 4 4

Vaccinium oldhami + 1 2 +

Lindera erythrocarpa + + + +
Adenophora tryphylla + + o+ +
Juniperus riigida + + + +

Synurus deltoides + + + +
Carex siderosticta 1 + 1 +
Hemerocallis lilioasphodelus + + + +
Codonopsis lanceolata + + + +
Veratulm maackii + +
Pteridium aquilinum var. latiusculum + + +
Patrinia villosa +

Betula davurica + +

Betula schmidtii 1 + 1
Castanea crenata 1 1 +
Actinidia arguta +
Chrysanthemum zawadskii var. latilobum +
Spiraea blumei
Dryopteris chinensis +
Smilax riparia var. ussuriensis + + +

+ o= 4
+ 4+ 4+ 4 4| =

+ + + + T wew
+ + + 4+ + | I o
+ + = + |

H
+
+
s
—
+ o+
+ +
+
+ o+ o=+
+

+ —
+ + =+
+
+
+
+

+ o+ + +
+
+

+
+ 4+ o+ o+
+

+ +
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Table 5. (Continued)

| !
Running number A B
12345678911 111111112222
................. 0.1.2.3.4.5.6.7.8.9012¢
791 1284511161111 11%2%2223
Stand number 6 0 1 2 51 34 9 7 8 3 20
Locality PPXKPHPPPEKEKPPKKHHHPHHHPP
Lyliumtsingtauense + +
Callicarpa japonica + + + + 4+
Iris rossiii +
Smilax sieboldii + + + 1
Carex siebolii + + + o+
Galium boreale var. vulgare + + +
Melandryum seoulense + + +
Vicia unijuga + + +
Youngia denticulata + + +
Eupatorium chinense var. simlicifolium + +
Arisaema amurensis +
Deutzia prunifolia + + +
Cephalanthera longibracteata + +
Isodon japonicus + +
Philadelphus schrenckii +
Aralia elata + +
Vicia venosa var. cuspidata + +
Angelica gigas + +
Thalictrum aquilegifolium + +
Carex alterniflora 1 + +
Potentilla fragarioides var. major + + o+
Sedum Kamtschsticum +
Cynanchum ascyrifolium +
Quercus aliana ‘ + 1
Platycarya strobilacea + + + +
Poteneilla freyniana
Viburnum dilatatum + + + +
Cirsium setidens
Pueraria thunbergiana + +
Dioscorea tokoro + +
Celastrus orbiculatus + + + +
Serratula coronata var. insularis + +
Patrinia villosa 1 +
Cimicifuga heracleifolia
Cocculus trilobus + + + o+

Lactuca triangulata

* Other companions in the new associations: In stand no. 16, Securinega suffruticosa +: In Stand no. 21, Celastrus orbicu-
latus +. Stand no. 8, Carex alterniflora 1. Deutzia parviflora +: In Stand no. 4. Viscum album var. coloratum +, - In
Stand no. 12. Miscanthus sinensis, Osmunda japonica +: In Stand no. 6. Pimpinalla brachycarpa, Hydranga serrata,
Thalictrum filamentosum + . Fraxiuns mandshurica 1 In Stand no. 13. Celtis aurantiaca, Lonicera subsessilis, Chimaphila
Jjaponica, Parthenocissus tricuspidata: In stand no. 14, Syringa velutina var. venosa, Viola dissecta var. chaerophylloides,
Dioscorea japonica +: In Stand no. 19, Abies hollophylla, Morus bombysis, Albizzia julibrissin, Oplismenus undulatifolius,
+: Instand no. 17. Lindera glauca. Paederia scandens, Clematis mandshurica +: In Stand no. 1. Polygonatum involucra-
tum, Viola orientalis: In Stand no. 23, Hemeroclalis middendorfii + . In Stand no. 22, Tilia amurensis, Aster ageratoides +:
In Stand no. 20, Osmorhiza aristata, Chloranthus japonicus, Rhus chinensis +: In Stand no. 2, Viola collina, Stipa sibirica,
Clematis patens, Phryma leptostachya var. asiatica, Dioscorea quinqueloba, Desmodium oxyphyllum © In Stand no. 3, Rubia
akane, Impatiens textori, Veronica rotunda var. Koreana, Diarrhena japonica, Farfugium japonicum, Cornus controversa.

** The rare contancy species below 10% in the stand nos. 1 and 2 were excluded in this table.
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