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Ecological Changes in Pine Gall Midge-damaged Pinus
densiflora Forest at the Southern Temperate
Forest Zone in Korea(]l])'

— Analysis of Phytosociological Changes During Seven Years
of the Korean Red Pine Community in Cheongwon-gun—
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ABSTRACT

To investigate and analyze the change in the forest community structure between non-attacked time ! in
1980 and severly damaged time'in 1987 hy pine gall midge, Thecodoplosis japonensis, four plots with five
subplots were sampled at Cheongwon-gun of Chungcheongbuk-do. The total number of woody species per
().2ha changed 32 in 1980 to 533 in 1987. According tc the damage increasing, the importance value of the
genus Quercus as a substituting species has sprung up. Especially the importance value of Quercus serrata
and Q. aliene singnificantly increased in the heavily insect infested forest. As to changes of forest
community structure during 7 years, diversity of vegetation structure has increased. The similarity indices

between 1980 and 1987 were 52.9% and 49.7% in the understory and shrub stratum, respectively.
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Table 1. General description for each plot.
Soil Health condition
Plot Aspect Slo?e Al(ti;l;de Moisture Humus oH of Pinus densiflora
' 25 ‘%) 1980 1987
o W 10 240 12.82 7.43 5.71 5.0 2.5
2 NW 15 200 1246 7.02 5.14 5.0 2.5
3 N 10 300 11.56 6.12 5.55 5.0 1.5
1 NW 15 280 12.18 6.35 5.37 5.0 2.5
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Table 2. Importance values of the crown story for each year.

unit

o 187 ) 1987
Species e
C! L S M C U S M
lums de }Ilelum 0. () 52.2 16.8 0.2 R7.6 26.5 0.0 52.6
Juniperus rigida 0.6 .1 2.6 1.7 1.2
Platyearva strobilacea 6.8 17 3.0 2.0 1.1 (.8
Corvius sicboldiana 0.8 7l 1.5 1.6 0.0 0.5
Custanca crenata 1.2 0.4 6.5 6.1 1.4 5.6
Queereus acubissima 4.5 6.5 2.6 1.1 2.0 0.7
Q. variabilis 0.9 0.3 2.9 1.3 1.2
Q. dentata 3.3 0.5 0.8 6.2 1.3
(). aliena 6.0 11.2 3.8 1.8 15.9 3.3
& mongolica 1.3 0.4 6.2 4.5 2.8
€ servali 2.0 13.5 2.9 6.0 17.6 4.9
Prones swgenlii 4.0 1.4 1.6 6.8 0.4 2.3
Aibizzia julibrissin 0.2 0.1 1.1 0.3 0.4
Lespedeza maximoneiczil 0.8 4.9 1.1 0.4 0.1
[ cyrtobofryva .8 1.5 0.5 1.8 2.9 1.0
Robinia pseudoacacia 1.6 1.0 5.9 4.0 0.5 1.4
Zanthoxvluem piperitum 1.5 .2 0.4 0.1
Rhus trichocarpa 5.6 2.1 2.2 4.7 3.0 2.1
Fwonymus alatus for striatus 2.8 .4 2.5 0.4
Rhododendron mucronulatiom 3.6 8.8 2.6 3.4 7.8 2.4
Ri:. schlippenbachil .2 h.1 .4 0.1
Fraxinus vhnechophvile 0.5 0.1 2.4 1.1 1.0
Smilax china 0.8 2.0 0.6 3.0 2.9 1.5
Pueravia thunbergiona 3.2 1.1
Flacagnius wmbellata 0.9 0.3
Indigofera kirvilowii 1.2 2.0 0.7
Celastrus orbiculatus 0.5 0.1
Carpinus coreana (0.5 0.1
Salix gracilistyla (.3 0.1
Acer ginnala .5 0.1
Pinus rigida 1.4 0.4 0.5
Betula costata 1.5 0.7 (1.6
Alnus hirsute 0.8 0.4 0.3
Corvius heterophylla 0.5 2.8 0.6
Akebia quinata 0.3 0.1
Lindera obtustivba 2.3 1.1 1.0

Rives maximowiczianum 1.0 0.0 0.3
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Table 2. (continued)

A REY SR (D

(unit : %)
Species 1980 1987

C U S M C U S M

Stephanandra incisa 0.8 0.1
Pyrus pyrifolia 0.9 0.0 0.3
Sorbus commixta 1.1 0.0 0.4
S. ainifolia 0.7 0.0 0.2
Rubus crataegifolius 0.0 0.7 0.1
Rosa multiflora 0.5 0.1
Maakia amurensis 0.5 0.0 0.2
Zanthoxylum  schinifolium 1.2 2.5 0.8
Rhus japonica 1.2 0.7 0.5
Euonymus alatus 0.6 0.1
E . oxyphyllus 1.9 0.3
Stapiylea bumelda 2.1 0.4
Vitis amurensis 0.6 0.1
Actinidia arguta 0.7 0.1
Symplocos chinensis for . pilosa 1 1.9 0.7
Styrax japonica 0.5 1.1 0.4
Ligustrum obtustfolium 1.2 0.2
Callicarpa japonica 0.4 0.1
Viburnum dilatatum for pilosulum 0.5 1.7 0.5
Weigela subsessilis 0.3 0.1
Cocculus trilobus 0.3 0.1
Swilax sieboldii 0.7 0.1
Parthenocissus tricuspidata 0.3 0.1

; Canopy 2 © Understory 3 . Shrub stratum 4 : Mean
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Fig. 1. Changes of importance values between
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Table 3. Values of various diversity indices for each year.

Number Number Species . . .
. . ) Maximum Evenness Dominance
Plot Year of of diversity ' Hmax) s .
| { }
species individuals (H" a e o
i 1980 16 1349 ().7483 1.2041 0.6718 0.3282
1987 36 2786 1.0186 1.5563 0.6545 0.3455
9 1980 21 1302 (.8557 1.3222 0.6817 0.3183
1987 38 2647 1.1516 1.5798 0.7290 0.2710
3 1980 15 1740 (.8309 1.1761 0.6497 0.3503
1987 27 2019 1.0084 1.4313 0.7045 0.2955
’ 1980 18 1413 (1.7640 1.2553 0.6496 0.3504
) 1987 39 2410 1.0889 1.5911 0.6844 0.3156
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