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Changes in Breeding Bird Community
Caused by Thinning in Deciduous Forest'*
Shin-Jae Rhim** and Woo-Shin Lee?

2 %

B de HHE A AHESA TR W7 2F A0 HWE sy 2§ TS BE
2 A 4 e el AY A dehg mAE AL 1997 4904 19983 8¥ A HAF 4
HY B G 2ol WA A3 F Ayl =244 L ol St Y=, 2y A ¥, 42
T4l ol & Aozt et Hebgd gl Fe U F FHE, FogrAe, Fuetade gl
ol zel7t UKdth, AHEA Y $A)A PR W F st AFEe sxgke] Zrlslden Fa
Ao Ex oA wstaigdcl, 2 Aol 143 28349 287 1AL @ 4bd Ay Fele 8% 12
o] 2F7F WA g ] WA F ol A7) asigon, 279 FugE RS 94 2,57404 1.98
2 Ztastdet. =3 2F T3 dadEe Aojde gleixs Wizl st ol R
AdslM HAFS] FEH 4PEo] AAF upe} o] Fe] o] 4% + gl FAAUT Holalgd o] Fae}
MA A 27 ] i Aeg g, 2 ag A9 oA 2F T3 B3 g SR E ¢
e AELBS AR5 EAE weg AP Age] AAHEE sof & o}, iR APAYE
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ABSTRACT

Changes in breeding bird community and forest structure by thinning were investigated from April
1997 to August 1998 in 10ha (400 X 250m) of temperate mixed hardwood forest in Mt. Gariwang which
is located in National Forest, Pyoungchang, Kangwon Province, Korea. Bird community was surveyed
by the territory mapping method and forest structure was done by analyzing the vertical structure of
foliage, distribution of diameter at breast height (DBH) of trees and tree species composition. After the
thinning, tree density, number of tree species and basal area were decreased from 195ea/ha, 18 species
and 6.69m’/ha into 100ea/ha, 13 species and 3.04 m’/ha, respectively. Foliage coverages in upper and
mid layer were decreased, but coverage in low layer was increased, Large trees (Over 40cm of DBH)
were decreased. Number of breeding bird species and pairs were decreased from 14 species and 23
pairs into 8 species and 12 pairs after the thinning. Number of breeding pairs of Yellow-breasted
bunting Ewmberiza elegans increased, There were decrease in number of species in hole & bush-nesting
and canopy & bush-foraging guild. The results suggested that the thinning affect the species
composition of breeding bird community and the forest structure.  Changes of habitat structure might
influence in breeding bird's density, species diversity and habitat using pattern of breeding bird
community,
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MacArthur$} MacArthur(1961)9} @ 1% &
& AFAEe o8 =HTHY tFAd FEHE
Fe 845 e G7r FasiA zgEe] §
o}, Az 2F A8 el dia B2 Adve] #bE
Yo =3 e 7MEEe] FHIUMLee,
1996). 27 T3 ook 48 T 8AEEE
&2 A3 ¥ F(MacAthur and MacArthur,
1961; Karr and Roth, 1971), %4 #3%(Roth,
1976; Erdelen 1984), 4141 2] 4%&2] % 4} (James
and Wamer, 1982 Hino, 1985) §°} 434 $&
Aoz 4 9,

a28d 2§ AL R oHAEE FHe A
YA A o4 thekdt falell ol Hast LA
g t}(Carry and Johnson, 1995; ol&+ %, 1999).
alzke] Atsdell mlAl 7P E Al AR HA
B 29 A AAA &M o PuA gor
gogr ALH Ho|oh, AP wWAA =Hd
AYFAFRE 234, FYHR & Wiyt #
At w3 $E7A 94 dekich, a6 ot
Ao AMAstE e kEE T 9A A
2 1Yoz @& FE%g& WethKirland,
1990; Hanson, 1994).

2 7oA g, HAY AAelA] R o
T AP A TR WAz 2F F49 WEE 9
obgtoman Arg#tAy 7ol WA 2§ 3 4
ol #Ale} zhye] 2F A vlAE FIE
FHstn =3 AE&7M5E AARAGE Hd 2R
T4 25 % AT £ e geldd 4A¥A
4 Wekg 24 2t g,

NEe % ¢y

1. ZAX] 20

B ATE AYE FATY FAHHE gdae A
Ay =9GN 37° 27', E 128° 29)04 19973 4
Yoll4] 1998 84 Alold] 717k F<k HAEY.
ZAA ] A EgE v BH W B &3y
(Yim, 1977), s 1,000m o]4be}l % Aol
Ay g &Hile 5% FExsiz g
(Kang, 1997).

o] Aol HAYE AL e FR +F
288 AT (Quercus mongolica), 1A vt
Z(Betula costata), T2 VF(Acer mono), ¥

W Tikia amurensis), =F IV Ulmus davidiana
var. japorica), EFAT(Fravime riynchophyllo),
22T (Cornus controversa) §°| #E83 9]
cH(4H A, 1990).

g o] AL 190 EFE A A A Y
e FRY A9 dos A gF Ad ATl
ole] 77} o} el clokgh A Age] o] Fe]
A3 Qe Al (A A, 1998), & dFE 3
WE 1,100m AGea 19974 1199 g A
A Al K gg Ao 2 10ha(400 < 250m)2]
A EAE AAsdct, =% A RARE el
¥ 5x2265m FH o AAE iR 7 Haje
Al dageol g FA g PAIA, 1997).

2, MEEATE FA

ARuAF2E A4 T4, €39 ¢34 2
E, ¥u47 ¥ 59 §Fo8 o 2ALE
AlAjatelen 2aAlzE 19979 893 19984 8
W4z e A A= F9 dx50) A #
£ A7 At :AE AA s

olu] AAF 10ha®] A EAT Well 25x 26m
2719 160742l HA Wiel AA 5me 7k
YEL A+ F #2422 0-lm, 1-2m, 2-6m,
6-12m, 12-18m, 18m ¢o]4 ¥ 7149 42
a2k 290 E e AAE Y HEge
hetslgint, M Egke spabe] ERES) 7 e
A B s 712 £33 9% WE 100%
2 A1 olg 7IFen ss Al $AE
Fol zAlstgEdl, IE7 0% A +HE
0, 1-33%<l A-$ell+ 1, 34-66%2 A-tole 2,
67-100%4 #A-$ollv 328 AHald MEE oA
§ A4 Hxz #x8 sg.ed 7 24EE &
A A5 egdsld 2 434 Angg 4
23tk (Lee, 1996).

g Ml 9% W 2¢=Ee Fu274 6em
olAte] BE-g ul4LR £FL FAIA rEE
2 FuNHEE 2Asded, s34 Ay
7 48 o 285 gl $HES T80
(Rhim and Lee, 1999; Hino, 2000).

3. HAD| =8 28 =M

WAl7) ek 2 F TAE 24| $Eke] o]v
AR vh5R o] AAHE 422 50m 1HA
o) zA 728 Ak W47 48EedA
6424 712k 9t AHY =44 (territory mapping
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method)-& ©]-§38led 2+ zAlAd Wellad WA s}
= Z2F & 4 2 WA AeE A, o)
o] A3l 50m e ALY RE el Hodiy
#.$ 25m WA BAHE ZE 2759 F
&, A, Add, 94, 3% 5& A1 Ax
Aol 71dstgen, zAlste Fololy &aAlz)
B Fo FAE Aglel, 71g% A8 FeolA x
H(song), A7 g, HA7]| 9 2 WA
2] 2A7) He ARE B 248 WA 448 3
Halgirh, oF 1F kA og 2t AL vir) §3 )
AR AR AAEgon, EXe <GS gl
7] f18iA g EE daR T, AR 06:00
-09:00 o]l¥=HKendeigh, 1944).

Z2F ¥4 T2e S, dEds o4
gt EAFgc, Foekde ohEe Shannon-
Weaver A(H')e] $41-& o} 4-8te] Ab&slgich
(Shannon and Weaver, 1949),

H' = S(-Pi) x In(Pi)

j=

A7IA s= F &, Pie i AA 9 MASE
F NAFE vE vEE Vel o] FAH 9
T 2F{ 239 MM 2 Fol Wi 7ES ¥
H2(1993)2] olFAE TIELR £ ZAA A A
HEd 7 sle ol 8 Hshuc.

AE(guild)s FAHE WA oE2 FAT ALE
o]-§-st= FE9 =alelzki Root(1967)o <8
HEgoz Hod oz B iy Hriet el

A ol &l delck(Hawkins and MacMahon,
1989; Simberloff and Dayan, 1991). ] 7§d-&
o] 4% 2% FAY FHolME 2 A B4
o] -f-Al = ulakd(1995), Lee(1996)F 71322 319
o}, Ao 9L dx(nesting guild)et o] A=
(foraging guild)& +Hre] £4slgdc}, 94 A=
5 EF 94 HE, £% 94 H=, $ES 9
& Heg FEIen Ao AsE £BE o)
ZAEe} #EZ Fo] Az FH3IHTable 2).

A7 el zb Foll A A4, Ao v 1A
2ql Aol olet B AR GA et 9 F
Ao el Xd A4E £ Qe Ao, WIIF
o} el & A= AAH7] YE Afde ¥
Aol 4] a2} Al geh,

A ¥ D@

1. AHEETE

7y Al 1997 %) 7 fql 1998 E9)
FFAE AR Adugst ogvRrl $4d
B B pEFA el & Aol gle A
L8 viebgel, oeht debg Y89 Uy, &
FRe  Fogexe gz FavrdAed] qle
e 2 A Fol glely & Aolr) gle A
o 4 qlti(Table 1),

dELE e a2 A A8ty Ade 19570
Afdetell A b F 10004/ ¥e 8, F TRE
= 18FdA 13Fe2, =¥ FEHYEALE
2.3 4 1,988, Fuhd-E 6.69904 3.04%
2zt Zra s,

Table 1. Tree species composition of the study area before and after the thinning,

Korean name Scientific name Before' After”
A Quercus mongolica 50(25.6%) 24(24.0%)
DE-THE -2 Ulmus davidiana 37(19.0%) 18(18.0%)
I Tilia amurensis 26(13.3%) 17(17.0%)
A2} Acer mono 17(8.7%) 9(9.0%)
A At - Betula costata 17(8.7%) 4(4.0%)
FHE Acer pseudosieboldianum 8(4.1%) 6(6.0%)
7] & Others 40(20.6%) 22(22.0%)
Tree density (ind./ha) 195 100
Number of tree species 18 13
Tree diversity index (H") 2.34 1.98
Total basal area (m%/ha) 6.69 3.04

Before ! - before the thinning
After ? - after the thinning
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=3 AHEA ] #3H Tz dME Y
2 8 H3E Bded(Figure 1) 22y A
A 197 el ARG 9] A& to] wig- L
23 Aoy F33 33 HEge 43Yd
HlEA ddiH oz e Ae ¢ 5 9len EF
3t AAe =L W G Ao ey
o ole AT UdEHe T $39 i3
o AEE o WA ddges e o @
dede AR vehbe AYH AUy
ATEE ML e AdeR Beizch(EEH,
1990).

Height(m)

Coverage

Before the thinning
- = = = After the thinning

Figure 1. Differences in foliage profiles in study
area before and after the thinning;

a2 RS AT ol¥ql 1998 9}
Hlamstyd el o AP#AR FrE 2R
6-12m3(t=4.75, p<0.0004)7 12-18m3(t=6.91,
p<0.000D)N A v =eke] o)z} giglomd, %%
4l 2-6mFAME Hmafe] Fasigovt EA

Ao g felgh Aol Hola] Wgich, 8384 (-
Im gFelde e ojfol 9 xako] 1,210
42,012 #23F +2404(t=3.62, p<0.0005)
Alol & viebglek(Table 2). ol& 7hatg]o] 4l
Algel wte} A3 qlake] Al JAERE)H
=Rl kgAY ol Frlge] wel xge)
v #5T 2 wEA o] Wy Aew Yty
tH(Rhim and Lee, 2000a).

Figure 2% zbdag) A 3 2AbA]e ) ¢
2 AAF 2EE b Ao}, Ay A
A 2AAY el F31 A4 20-30cml FEE
o] 7} wol Bx&lw Usled =g F31 A
40cm <l4te] A ZEE wiwA ge] Agsx
ge Ag & F gk 2y 3 FoE o)
HAEL] AMAMprt G438 gasidded 58] F
3 A7 60em o)A YB-E E2A8A] e Ao
2 vlebgel,

B AL Y5 FE QM E T F
ol 0l A wlaaA 24 Fo] e ge o
Ego] AR o 2E:stn 9o Fa A7
FE QM E 74 A ohE oFAS vhehy)
I el
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Figure 2. Differences in DBH distribution between
site before and after the thinning,

Table 2. Differences in mean foliage coverage between before and after the thinning by t-test (n=160).

Foliage layer Before! After t-value Probjt
0-1m 1.21 2.07 3.62 0.0005
1-2m 1.03 1.44 -0.22 0.5247
2-6m 1.45 0.82 -2.36 0.3972
6-12m 2.36 1.43 4.75 0.0004
12-18m 2.36 1.09 6.91 0.0001

Before' - before the thinning
After? - after the thinning
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2. HAD| ER 2E

ZAPA A o] glela] A Aol A, A
b, 2Fule], Faw], Eeddgtipe], x
Hola, #EHFA, dfeiae g $£E0|
24 ola wWaAlg ¥ Aoz elygcl(Table 3).
of Alelia AARE A9 A7 As}s}
vl Es] Bohg of WA 2F F3e) F FAel ¥
=3 A2 vdeht o] Ager thEA 2 A4
1 Qe 2FEC HAE § Ao okl
(Rhim and Lee, 2000b). zbH=ty Fells x%
g, sk, AukA 59 2H57} 4G AL
2 vehgr),

Akl da o WAy &7 F3Y 54
AR zhdate] e L5 143 2399 =F
7} WAE AAE wbd 7 Fole 83 1249 =
Frb HAlE st WA F 8 H4v) 2y A
2 2 yepgei(Mann-Whitney U-test, p< 0.001).

Aty Aells AP Aol Hgohpe |
4, e gl 14, Eedgire] 24 F o
AEE ol&dte wHohteElfrl BF 44 wWAE
o}, gty F WA ddolMde o4
goe] [4rte] WAlg AAYE ¥ vIE FE

& WAE 8A] ge Adeg ey =3 &
o, F5A, WEr), A9 2 FEE 7}
Wate] Felle WA E %] & AoE el
v o dbel] AR A LE Fo| WA
At Fastgo, WA gert 2013 2o
£ ey g 1# U9 Aoz vepgc), =
g ZEA]] A Fo delgd w4 44-F vin
# Wul 7 Aele 2,344 1,248 s
Ao 2/ FodrAs g4 25744 1.98
2 4 e o4 4 9cH(Table 3).

Z2F THE o1 FA A o4 BFete ulmatd
Y AHelle B4 115, dEHA 3Fe] H4AE
g owt b Fele BA 65, ABHA 2%
Alg ate] gL w4 F a7l gel ZHisd
. ol :Axge] #ul 1,000m oAk 2ARA]
dez M 257 SEHNRGE B

nlgo] 7] W&ol e A4 Axst o @
+ oz sk (AlA, 1997).

ZAA Y el A Aty 2at o) WA 2 F
T3 daded Avird, EE $£F ¢4
Ard &l 2REL F 42 AASL 8F 15
Ao 5% THem FHE A4 Ao Jehy

o

o o £ L %

Table 3. Differences in breeding bird communities between before and after the thinning.

L Guild 3 . s
Korean name Scientific name 5 - Before After Mig.
LI Parus palustris H c 3 2 Res.
KL Parus ater H c 2 2 Res,
FEnte) Parus varius H c 2 1 Res.
F3LH] Sitta. europaea H c 2 1 Res.
A eha] Picus canus H c 1 Res.
2 Aurlal Dendrocopus major H c 1 Res.
E.2 45 r)-te Dendyocapus. leucotos H c 2 1 Res.
4 Bonasa bonasia B ¢ 1 Res,
FEA Troglodytes troglodytes B b 1 Res.
e 2hE ol A Emberiza elegans B b 2 3 Res.
Aol E7) Streptopelia orientalis C c 1 Res,
2] &4 Phylloscopus borvealis B b 1 S. V.
A4 Ficedula zanthopygia C c 2 1 S. V.
2 -f-2 A Erithacus cyane B b 2 1 S. V.
Number of breeding species 14 8
Number of breeding pairs 23 12
Diversity index(H') 2.57 1.98

N! - Nesting guild, H-hole, C~canopy, B-Bush
F’ - Foraging guild, c-canopy, b-bush

Before® ~ Before the thinning

After' - After the thinning

Mig.® - Migration, Res. - residents, S. V. - summer visitiors
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Table 4. Differences in nesting guild of breeding bird communities between before and after the thinning.

Before the thinning

After the thinning

Hole nesting guild
Canopy nesting guild
Bush nesting guild

8(15)" 57
1D (1)
57 2(4)

Number of breeding species (Number of breeding pairs)*

o $3E 42 ed 3% 2/ H30F €49
on, FEZ Jirded &4 2FE 5F T4
A 2% o2 Fasgci(Table 4). ole W7
B Q8o oA A A4S YEalE= o5 9
2H = 43 27559 A4S iz g4 oA
Eo] $EEo] AAH wel o]lFo] ol4%
= FAAM Ay qEd AR dnd
th(Hino, 1985; Rhim and Lee, 2000b). #=2
da Az &8 2HY Fae EFS AL A
YA =H24 Ao Fad oepy v 7
AatA A& dEste 4 (Swenson, 1995)

el AR Bern =y FHEAE HAE
d AEdgte] sl o] Az A we
F8 FAANHES] )17& I Y5 R #
Hol & Ao (g e, 1993).

w3 Aol gloHE £3E HolAee
105 174014 6% 8% o2 #EE AolH e &
§F E2FE 4F 630A 23 4422 Z7h e
Fol 22 Aoz Jebgti(Table 5). &3 4
#%& Aold el &3 FEo] wol #2F oz
eyt o] 9A] daHEe] e mHErz|
2 7rde] o) A& @Y $@Ee] 2
o ol AEAFeA Hol A g PEIE= 3
% FYolZ ol &3 2HF-E WAle] Aag AL
2 gEioi(e] 41 5, 1998 ol¥TF &, 1999
Rhim and Lee, 2000b).

Aty AefA el £F g FRA cleFadel
Z7kakA =5 2/ FolbgAde] Frista A
Al kAol #uslci(Lee, 1996 Hino, 2000).
oot g e Qs AEgan A 5
s s AURA TR Wee, $33s

FEol4 Hols} FAANYE dv 2FHE] A2
gt AE YeEdigcl. a2 A el
ZFTHY B3 9 A& 2AH7] AdME A
A el AEdB fA A F] &
A& e siol & Aelvi(e] Al A, 1998),
AR AGA S atE A HAEE HF2
T L olF AFdA 27 THAe & W
8 " iades 244 @ Aolnt(aH A,
1998). zelE2 Atjlel #e] BRE AHusA A
A F ARALE Al & Ao(FHAS
%, 1996), ol=d ArsizdE FAHA AP AAHA
Well A FEctkd S G2 5 3loex = A%
7Hed A A9l Fhee AeE waE,

gEeH

1. A4S - 935 o] %4 -ubad . 278,
1996. A oPiER Folodd. A=A
Biodiversity 87} 4 &4714 sy, #AR .
#Hatrl¢A . pp.163-242.

2. A, 1990, =51 e "9 A ¥%
Al R34, 210pp.

3. Al A, 1998, = A Hoi3 Aks g%
A o8 TAH(K). 291pp.

4. ¥¥e, 1993, &9 =F, AL 47pp.

5. o] & - 574 - o] -4l - dAlE, 1999, A«
F 2 A A I QY A-HBA T2 A
ofol wtg WAl7] =F T34 5. dF2F
%3] 2] 6(1) : 57-64.

6. ol -4l - ubmdd, 1995, Fx=od o AleA
I 2F 23] st B, f=AeeE=] 18 1 397

Table 5. Differences in foraging guild of breeding bird communities between before and after the

thinning.

Before the thinning

After the thinning

canopy foraging guild
bush foraging guild

1007 ‘ 6(8)
4(6) : 2(4)

Number of breeding species (Number of breeding pairs)'
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