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ABSTRACT: To understand the effect of forest fragmentation on forest-dwelling birds, it is more effective to
analyze on the selected specialists than on the whole bird community. We investigated the edge preference
of forest-dwelling birds to discriminate habitat specialist species in the interior and on the edge of temperate
deciduous forests in central Korea. Point count and line transect census were conducted at the Gwangneung
forest from February to October. Our result shows that there was no consistent tendency in abundance of birds
between in the interior and on the edge because of the different landscape characteristics and the high
proportion of habitat generalists. Five habitat specialists in 73 bird species were identified by the differences
between population densities; three forest-interior and two forest edge specialists. Asian Stubtail Warblers
(Urosphena squameiceps), Pale Thrushes (Turdus pallidus) and Coal Tits (Parus ater) were included in the
forest interior group, but Black-billed Magpies (Pica pica) and Black-nape Orioles (Oriolus chinensis) were
classified as the forest edge group. We suppose that a selective monitoring on patterns and changes in spatial
use of these five habitat specialists is needed to estimate the effects of forest fragmentation in temperate
deciduous forests. And, moreover, systematic monitoring methods for field survey should be established based
on the point count method and line transect census to ensure the equality of data.

Key words: Edge preference, Forest-dwelling bird, Forest edge group, Forest interior group, Temperate
deciduous forests
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Table 1. Total number of bird species and individuals recorded by the point count method on the edge and in the interior of the Gwangneung

forest
Species Forest Forest
Scientific name Common name Edge Interior Sublotal
Pernis ptilorhynchus Oriental Honey Buzzard 1 1
Accipiter soloensis Chinese Sparrowhawk 2 2
Bonasa bonasia Hazel Grouse 1 1
Phasianus colchicus Ring-necked Pheasant 1 2 3
Streptopelia orientalis Rufous Turtle Dove 04 5 69
Cuculus micropterus Indian Cuckoo 2 2
Cuculus canorus Common Cuckoo 1 1
Halcyon coromanda Ruddy Kingfisher 3 3
Halcyon pileata Black-capped Kingfisher 1 1
Eurystomus orientalis Broad-billed Roller 2 2 4
Dendrocopos kizuki Japanese Pigmy Woodpecker 15 18 33
Dendrocopos leucotos White-backed Woodpecker 3 8 11
Dendrocopos major Great Spotted Woodpecker 19 9 28
Dryocopus martius Black Woodpecker 2 2
Picus canus Grey-Headed Green Woodpecker 2 2
Hypsipetes amaurotis Brown-eared Bulbul 50 29 79
Luscinia cyane Siberian Blue Robin 1 1
Zoothera dauma White's Thrush 1 1
Turdus hortulorum Grey-backed Thrush 4 4
Turdus pallidus Pale Thrush 1 7 8
Paradoxornis webbianus Vinous-throated Parrotbill 15 3 18
Urosphena squameiceps Asian Stubtail Warbler 1 9 10
Phylloscopus borealis Arctic Warbler 2 2
Phylloscopus occipitalis Eastern Crowned Leaf Warbler 5 5
Cyanoptila cyanomelana Blue-and-white Flycatcher 4 4
Muscicapa sibirica Sooty Flycatcher 2 2
Aegithalos caudatus Long-tailed Tit 3 32 35
Parus palustris Marsh Tit 43 61 104
Parus ater Coal Tit 1 36 37
Parus major Great Tit 62 59 121
Parus varius Varied Tit 23 22 45
Sitta europaea Eurasian Nuthatch 9 34 43
Emberiza elegans Yellow-throated Bunting 15 17 32
Emberiza spodocephala Black-faced Bunting 1 1
Oriolus chinensis Black-naped Oriole 8 8
Garrulus glandarius Eurasian Jay 2 12 14
Pica pica Black-billed Magpie 33 33
Corvus macrorhynchos Large-billed Crow 1 1
No. of species 24 32 38
No. of individual 377 394 771
Species diversity (H') 2.50 2.79 2.84
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Table 2. Total number of bird species and individuals recorded by the line transect census on the edge and in the interior of the Gwangneung

forest
Forest Forest
Scientific name Common name edge interior Subtotal
Pernis ptilorhynchus Oriental Honey Buzzard 8 8
Accipiter soloensis Chinese Sparrowhawk 3 2 5
Accipiter gularis Japanese Lesser Sparrowhawk 1 1
Accipiter nisus Eurasian Sparrowhawk 3 3
Buteo buteo Common Buzzard 1 4 5
Aegypius monachus Cinereous Vulture 1 1
Falco tinnunculus Common Kestrel 1 1
Falco subbuteo Eurasian Hobby 2 2
Bonasa bonasia Hazel Grouse 5 5
Phasianus colchicus Ring-necked Pheasant 15 23 38
Tringa hypoleucos Common Sandpiper 1 1
Streptopelia orientalis Rufous Turtle Dove 118 66 184
Cuculus micropterus Indian Cuckoo 5 30 35
Cuculus canorus Common Cuckoo 3 11 14
Cuculus saturatus Oriental Cuckoo 1 6 7
Caprimulgus indicus Jungle Nightjar 1 1
Hirundoapus caudacutus Needle-tailed Swift 2 2
Alcedo atthis Common Kingfisher 1 3 4
Halcyon coromanda Ruddy Kingfisher 5 6 11
Halcyon pileata Black-capped Kingfisher 2 1 3
Eurystomus orientalis Broad-billed Roller 11 1 12
Dendrocopos kizuki Japanese Pigmy Woodpecker 56 70 126
Dendrocopos leucotos White-backed Woodpecker 3 15 18
Dendrocopos major Great Spotted Woodpecker 39 40 79
Dryocopus martius Black Woodpecker 4 8 12
Picus canus Grey-Headed Green Woodpecker 6 20 26
Hirundo rustica Barn Swallow 9 9
Motacilla cinerea Grey Wagtail 12 3 15
Motacilla alba White Wagtail 1 1
Hypsipetes amaurotis Brown-eared Bulbul 163 173 336
Lanius bucephalus Bull-headed Shrike 1 1 2
Troglodytes troglodytes Winter Wren 4 4
Luscinia cyane Siberian Blue Robin 9 9
Erithacus cyanurus Orange-flanked Blue Robin 6 6
Phoenicurus auroreus Daurian Redstart 2 3 5
Zoothera dauma White's Thrush 4 12 16
Turdus hortulorum Grey-backed Thrush 1 13 14
Turdus pallidus Pale Thrush 8 28 36
Turdus naumanni Dusky Thrush 5 5
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Species Forest Forest
Subtotal
Scientific name Common name edge interior
Paradoxornis webbianus Vinous-throated Parrotbill 127 93 220
Urosphena squameiceps Asian Stubtail Warbler 6 30 36
Phylloscopus inornatus Yellow-browed Warbler 1 1
Phylloscopus proregulus Pallas's Leaf Warbler 4 4
Phylloscopus borealis Arctic Warbler 4 4
Phylloscopus occipitalis Eastern Crowned Leaf Warbler 4 16 20
Regulus regulus Goldcrest 18 137 155
Ficedula mugimaki Mugimaki Flycatcher 3 3
Cyanoptila cyanomelana Blue-and-white Flycatcher 1 11 12
Muscicapa sibirica Sooty Flycatcher 2 2 4
Muscicapa latirostris Brown Flycatcher 1 2 3
Aegithalos caudatus Long-tailed Tit 83 183 266
Parus palustris Marsh Tit 211 375 586
Parus ater Coal Tit 41 87 128
Parus major Great Tit 369 264 633
Parus varius Varied Tit 60 271 331
Sitta europaea Eurasian Nuthatch 57 103 160
Zosterops japonicus Japanese White-eye 1 7 8
Emberiza tristrami Tristram's Bunting 5 5
Emberiza rustica Rustic Bunting 19 3 22
Emberiza elegans Yellow-throated Bunting 95 176 271
Emberiza spodocephala Black-faced Bunting 1 1
Fringilla montifringilla Brambling 92 92
Carduelis sinica Oriental Greenfinch 1 1
Carduelis spinus Siskin 60 60
Carpodacus roseus Pallas's Rosefinch 14 14
Coccothraustes coccothraustes Hawfinch 4 4
Passer montanus Tree Sparrow 31 31
Sturnus cineraceus Grey Starling 1 2 3
Oriolus chinensis Black-naped Oriole 39 1 40
Garrulus glandarius Eurasian Jay 14 72 86
Pica pica Black-billed Magpie 137 12 149
Corvus corone Carrion Crow 3 2 5
Corvus macrorhynchos Large-billed Crow 3 6 9
No. of species 55 63 73
No. of individual 1815 2614 4429
Species diversity (H') 2.87 3.09 3.12
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Table 3. Bird species with different habitat preference calculated and grouped by edge index and statistical differences among the 56 survey points

on the edge and in the interior of the Gwangneung forest

Mean abundance

Group Species EI* Z P value
Edge Interior
Parus ater 0.036 1.286 -0.946 -2.798 0.0026
Aegithalos caudatus 0.107 1.143 -0.829 -2.262 0.0118
Forest Urosphena squameiceps 0.036 0.321 -0.800 -1.679 0.0466
Interior Turdus pallidus 0.036 0.250 -0.750 -1.927 0.0270
Group Garrulus glandarius 0.071 0.429 -0.714 -1.495 0.0674
Sitta europaea 0.321 1.214 -0.581 -1.495 0.0674
Dendrocopos leucotos 0.107 0.286 —0.455 -0.839 0.2006
Parus palustris 1.536 2.179 -0.173 -1.053 0.1462
Dendrocopos  kizuki 0.536 0.643 -0.091 -0.925 0.1775
Generalist Emberiza elegans 0.536 0.607 -0.062 -0.420 0.3371
Group Parus varius 0.821 0.786 0.022 -0.599 0.2745
Parus major 2214 2.107 0.025 -0.894 0.1856
Hypsipetes amaurotis 1.786 1.036 0.266 1.110 0.1334
Dendrocopos major 0.679 0.321 0.357 0.958 0.1689
Forest Paradoxornis webbianus 0.536 0.107 0.667 0.547 0.2923
Edge Streptopelia orientalis 2.286 0.179 0.855 1.872 0.0306
Group Oriolus chinensis 0.286 0.000 1.000 2.550 0.0054
Pica pica 1.179 0.000 1.000 3.828 <0.0001
‘El: Edge Index
(a) (b)
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Fig. 1. Mean number of species (a) and individuals (b) per each point recorded at two different environments (forest edge and forest interior) during

a 15 minute count (*p<0.05). Vertical bar indicates a standard error.



198

Y
ot
oo
olrt

J. Ecol. Field Biol. 29 (3)

.y
&
T
(]
¥
Ny
=
et
e

s =
220 I =
B 2120 |
o 18 I ]- o
& [T ] 3 .L
@ X = I
2 12 - 80
- =
8 5
2 b a0l
E 0
= 4} E
£ 2
0 . : o ‘
Edge Interior Edge Interior

Fig. 2. Mean number of species (a) and individuals (b) per each transect line recorded at two different environments (forest edge and forest interior)
during a 3km-long line transect census. Vertical bar indicates a standard error.
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Fig. 3. Composition of forest-dwelling bird communities recorded in the Gwangneung forest by three different habitat groups (. Forest edge

specialists, [ Forest interior specialists, (| Generalists). The number of habitat specialists (a) recognized by the edge index from both
of line transect census and point counts. The number of individuals (b) recorded by the line transect census and the number of individuals
(c) recorded by point counts.

Table 4. Bird species with different habitat preference calculated and grouped by edge index and statistical differences among the 44 transect lines
on the edge and in the interior of the Gwangneung forest

Mean abundance

Group Species EI* Z P value
Edge Interior

Luscinia cyane 0.000 0.409 -1.000 -2.322 0.0101

Turdus hortulorum 0.045 0.591 =0.857 =2.066 0.0194

Cyanoptila cyanomelana 0.045 0.500 -0.833 -2.605 0.0046

Regulus regulus 0.818 6.227 —0.768 -0.803 0.2110

Forest Cuculus micropterus 0.227 1.364 -0.714 -1.216 0.1120
Interior

G Garrulus glandarius 0.636 3.273 -0.674 —2.643 0.0041
roup

Dendrocopos leucotos 0.136 0.682 -0.667 -2.701 0.0035

Urosphena squameiceps 0.273 1.364 -0.667 -1.899 0.0288

Parus varius 2.727 12.318 -0.637 -2312 0.0104

Buteo buteo 0.045 0.182 -0.600 -1.387 0.0827
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Table 4. Continued
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Mean abundance

Group Species Ela Z P value
Edge Interior
Phylloscopus occipitalis 0.182 0.727 -0.600 -1.233 0.1088
Cuculus canorus 0.136 0.500 -0.571 —0.498 0.3091
sForest Turdus pallidus 0.364 1.273 -0.556 -1.683 0.0462
Interior Picus canus 0.273 0.909 -0.538 -1.892 0.0293
Group Zoothera dauma 0.182 0.545 -0.500 -1.151 0.1249
Aegithalos caudatus 3.773 8.318 -0.376 -1.121 0.1312
Parus ater 1.864 3.955 -0.359 -1.844 0.0326
Dryocopus martius 0.182 0.364 -0.333 -0.820 0.2061
Corvus macrorhynchos 0.136 0.273 -0.333 -1.145 0.1261
Emberiza elegans 4318 8.000 -0.299 -1.973 0.0242
Sitta europaea 2.591 4.682 -0.288 -1.050 0.1467
Parus palustris 9.591 17.045 -0.280 -1.890 0.0294
Phasianus colchicus 0.682 1.045 -0.211 —0.246 0.4029
Phoenicurus auroreus 0.091 0.136 -0.200 —0.448 0.3270
Generalist
Group Dendrocopos kizuki 2.545 3.182 -0.111 -0.880 0.1893
Halcyon coromanda 0.227 0.273 -0.091 —0.788 0.2155
Hypsipetes amaurotis 7.409 7.864 -0.030 0.047 0.4812
Dendrocopos major 1.773 1.818 -0.013 -0.049 0.4807
Paradoxornis webbianus 5.773 4.227 0.155 0.072 0.0715
Parus major 16.773 12.000 0.166 0.047 0.4813
Accipiter soloensis 0.136 0.091 0.200 0.448 0.3270
Streptopelia orientalis 5.364 3.000 0.283 0.749 0.2268
Motacilla cinerea 0.545 0.136 0.600 0.554 0.2899
Forest Eurystomus orientalis 0.500 0.045 0.833 2.066 0.0194
f}(:fflp Pica pica 6.227 0.545 0.839 4,981 <0.0001
Oriolus chinensis 1.773 0.045 0.950 2.927 0.0017

aEL: Edge Index

Table 5. Comparison of four different analyses to select the habitat specialists from the 15 forest-dwelling bird species recorded in the Gwangneung forest

PC" method LT’ census
Species : ;

EI SA El SA
Luscinia cyane U I I
Turdus hortulorum U I [
Cyanoptila cyanomelana U | I
Garrulus glandarius I NS | I
Dendrocopos leucotos I NS I [
Urosphena squameiceps I I I I Interior specialist
Parus varius G NS I [
Turdus pallidus I I I I Interior specialist
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Table 5. Continued
PC" method LT’ census
Species : ; Results
EI SA El SA

Picus canus 9] U [ I

Aegithalos caudatus I NS I I

Parus ater I I I [ Interior specialist

Streptopelia orientalis E E G NS

Eurystomus orientalis U U E E

Pica pica E E E E Edge specialist

Oriolus chinensis E E E E Edge specialist

*PC: Point count,

°LT: Line transect, °El: Edge index, ISA: Statistical analysis,

U: Unknown, I: Interior specialist, G: Generalist, E: Edge specialist, NS: Not significant
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Fig. 4. Comparison of edge index values from two different survey
methods in the Gwangnueng forest. Only 18 bird species re-
corded by both methods were used for analysis. Correlation
line shows a marked relationship (r=0.8442, p<0.001). Spear-
man rank correlation was used for statistics. See Table 3 ~4
for details (AS: Asian Stubtail Warbler Urosphena squamei-
ceps, BB: Brown-cared Bulbul Hypsipetes amaurotis, BM:
Black-billed Magpie Pica pica, BO: Black-nape Oriole Orio-
lus chinensis, CT: Coal Tit Parus ater, EJ: Eurasian Jay Gar-
rulus glandarius, EN: Eurasian Nuthatch Sitta europaea, GT:
Great Tit Parus major, GW: Great Spotted Woodpecker Den-
drocopos major, LT: Long-tailed Tit Aegithalos caudatus, MT:
Marsh Tit Parus palustris, PT: Pale Thrush Turdus pallidus,
PW: Pigmy Woodpecker Dendrocopos kizuki, TD: Oriental
Turtle Dove Streptopelia orientalis, VP: Vinous-throated Par-
rotbill Paradoxornis webbianus, VT: Varied Tit Parus varius,
WW: White-backed Woodpecker Dendrocopos leucotos, YB:
Yellow-throated Bunting Emberiza elegans).
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