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ABSTRACT

This study was conducted to investigate the effects of fragmentation on the bird community
in Seongduck-ri and Hanggum-ri agricultural landscapes of Kangha-myon, Yangpyong-gun,
Kyonggido. We analyzed the composition of tree species, forest environmental structures,
structures of agricultural landscapes, avifaunas and guild structures. Number and density of
tree species ranging from 6 to 10cm in D.B.H. were high in Seongduck-ri, but basal area was
high in Hanggum-ri. Coverages of foliage layers under two meters and over 12 meters were
high in Hanggum-ri. Meanwhile, Seongduck-ri agricultural landscapes consisted of twelve
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patches, dominated by Larix leptolepsis and Robinia pseudoacacia. Hanggum-ri landscapes
was composed of eleven patches, and dominated by Pinus rigida, Castanea crenata, Larix
leptolepsis and paddy field. Dominant bird species showed the same order in two study areas,
thirty-six species of birds were observed in Hanggum-ri landscapes, but twenty species were in
Seongduck-ri landscapes. Number of species and density belonging to hole-, bush-, ground-
nesting and water-, bush-, ground-foraging guild were high in Hanggum-ri landscapes.
Number of species and density belonging to hole-nesting guild showed the high value in
Hanggum-ri landscapes that was not fragmented. It could be attributed to the low human
disturbance and relative high density of medium and large trees in D.B.H. Also, number of
species and density belonging to bush-, ground- and water- foraging guild showed the high
value in Hanggum-ri landscapes that had the high foliage amounts in the foliage layer under
two meters. It will be related with the paddy field, dry field and brook, which patches covered
the 28.4% of Hanggum-ri landscapes. Therefore, road not only dominate the heterogeneous
patch in agricultural landscapes, but also easily cause the human disturbance. Thus, road
construction would decrease the natural patch diversity and edge effects that are important for
sustaining the diverse avifauna in agricultural landscapes.
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Table 1. The characteristics of two study areas

xR 16(1) 2002

Characteristics Seongduck-ri Hanggum-ri
Total area(ha) 35 35
Survey area for birds(ha) 10 10
Altitude(m) 130~200 110~160

Quercus acutissima
Larix leptolepsis
Castanea crenata
Robinia pseudoacacia

Major tree species

Quercus acutissima
Larix leptolepsis
Castanea crenata
Pinus rigida

Pinus rigida
Zelcova serrata
Morus bombycis

Road status

Paved road

Unpaved road

Figure 1. The locations of two study areas in
Gangha-myon, Yangpyong-gun (Contour
lines were depicted at 10m interval
distance in altitude)
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Table 2. Differentiation and criteria for nesting and foraging guild in this study

Guild Major nesting and food resource

Nesting

Hole Tree hole in forest

Canopy Canopy layer in forest

Bush Bush layer in forest

Ground Ground layer in forest

House Hole or under the roof of neighbor s house
Foraging

Canpoy Insect larvaes in leaf, branch, trunk and bud

Bush Insect larvaes in shrub trees

Open Flying insects in open land

Ground Soil fauna on the ground

Water Aquatic organism near wetland area including paddy field and brook
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m(21.7%), 71 AUE 2.28m(15.4%), 3t
2 1.83n2(12.3%) <22 et} (Table 3).
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Table 3. Number of individuals of each tree species in study areas

Seongduck-ri(n=100)

Hanggum-ri(n=100)

Scientific name Number of trees Basal area Number of trees Basal area
per hectare (n?/ha) per hectare (m/ha)
Larix leptolepsis 72 2.28 67 3.22
Pinus rigida 65 2.19 35 2.28
Castanea crenata 30 1.08 42 1.15
Quercus acutissima 36 0.95 57 1.26
Quercus aliena 24 0.25 - -
Quercus mongolica 16 0.26 10 0.14
Quercus variabilis - - 14 1.23
Quercus serrata - - 31 1.44
Robinia pseudoacacia 29 1.28 - -
Abies holophylla 15 0.25 10 0.95
Carpinus cordata 15 0.09 - -
Styrax japonicus 31 0.11 - -
Pinus koraiensis 29 0.98 46 1.83
Pinus densiflora - - 16 1.05
Morus bombycis 12 0.06 - -
Cornus officinalis - - 15 0.26
Zelcova serrata 19 0.09 - -
Corylus heterophylla 8 0.02 10 0.01
Lindera obtusiloba 10 0.01 10 0.01
Sorbus alnifolia 12 0.02 11 0.01
Tree density per hectare 413 9.89 374 14.82
Number of tree species 16 - 10 -




FE ABAA FHE £

250

0 —

6~10 1120 21~30  31~40
D.B.H. class(cm)

g

Trees/ha
g

-
(=]
o

Figure 2. Distribution of D.B.H.(diameter in
breast height) class of tree species in
Hanggum-ri(shaded) and Seongduck-
ri(clear)
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Figure 3. Foliage profiles in two study areas
(dashed line: Seongduck-ri, solide line:
Hanggum-ri)
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Table 4. Coverage value(Mean value +S.E) of each layer at one hundred microhabitats in two study

areas by t-test

Coverage layer Seongduck-ri(n=100) Hanggum-ri(n=100) t-value
12m( 2.80+0.09 3.40+0.08 -3.1682***
8~12m 3.80%+0.10 3.73+£0.09 0.5116
4~8m 2.29+0.04 2.18£0.05 1.6421
2~4m 1.51+0.05 1.60+0.03 -0.4980
0~2m 1.60+0.04 2.13+0.04 -3.1224***
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Castanea crenata

Dry field

Figure 5. Structure of agricultural landscape in Hanggum-ri
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Table 5. Breeding bird community in two study areas

gk

[}

e

el A

29

Scientific name Nesting Cuild Foraging Seongduck-ri  Hanggum-ri Mig.'
Egretta alba canopy water 2 S.V.
Bubulcus ibis canopy water 2 S.V.
Nycticorax nycticorax canopy water 1 S.V.
Falco tinnunculus *? * 1 Res.
Upupa epops hole ground 1 S.V.
Phasianus colchicus ground ground 1 2 Res.
Streptopelia orientalis canopy ground 3 2 Res.
Cuculus canorus ** * 1 1 S.V.
Cuculus micropterus *? * 1 1 S.V.
Dendrocopus kizuki hole canopy 1 1 Res.
Dendrocopus major hole canopy 1 Res.
Hirundo daurica house air 3 S.V.
Hirundo rustica house air 2 2 S.V.
Hypsipetes amaurotis canopy canopy 2 Res.
Motacilla alba leucopsis ground water 2 S V.
Motacilla cinerea ground water 2 S.V.
Aegithalus caudatus canopy canopy 2 3 Res.
Parus ater hole canopy 4 6 Res.
Parus major hole canopy 4 6 Res.
Parus palustrius hole canopy 4 2 Res.
Parus varius hole canopy 2 2 Res.
Paradoxornis webbiana bush bush 5 13 Res.
Turdus pallidus canopy ground 3 4 S.V.
Turdus dauma canopy ground 1 2 S.V.
Phylloscopus occipitalis bush bush 1 S.V.
Cyanoptila cyanomelana canopy canopy 1 S.V.
Cettia squameiceps bush bush 1 3 S.V.
Phoenicurus auroreus house air 2 Res.
Lanius bucephalus bush air 1 2 Res.
Troglodytes troglodytes ground ground 2 Res.
Emberiza elegans bush bush 3 Res.
Sturnus cinerea hole air 4 S.V.
Passer montanus house air 14 18 Res.
Oriolus chinensis canopy canopy 3 4 S.V.
Garrulus glandarjus canopy canopy 3 4 Res.
Pica pica canopy canopy 3 5 Res.
Number of species 20 36
Number of individuals 59 113
Diversity index 2.6141 3.2257

1 Mig. - migration habits of birds : S.V.-summer visitors, Res.-residents

2 These species were omitted for guild characterization due to peculiarity of breeding habit of

species
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Table 6. Number of species and individuals in view of nesting guild in study areas

Seongduck-ri

Hanggum-ri

Nesting guild Number of Density Number Density per
species per hectare of species hectare
Hole 5 1.5 8 2.3
Canopy 7 1.8 12 3.2
Bush 3 0.7 5 2.2
Ground 1 0.1 4 0.8
House 2 1.6 4 2.5

2PE7 & 4YFH Jol@ P2E ehhn, W
SRS 5, 1996) % BLU(FAL o[ 94,
2001)% A %S vehiE gieh B A7
AR G4 B BEE 5 BARAIA et o
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Table 7. Number of species and individuals in view of nesting guild in study areas

Seongduck-ri Hanggum-ri

Foraging guild Number of Density per Number of Density per
species hectare species hectare
Canopy 9 2.6 12 3.7
Bush 2 0.6 4 2.0
Ground 4 0.8 6 1.3
Water 0 0 5 0.9
Open 3 1.7 6 3.1
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