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al. 2009).

TS Fdolv Ad T HAEE o [ FEol FAE
AL MAS AR F Qs 3oy, BA U A 2/ECAA fde
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T x=FolH, AdFAA
]32 9t} (McCleery & Perrins
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2
A &AL (life history evolution) ©l|

u)
= %
T e AYeA =
LTS TRYCE e 4
Fol B A5 e EA tFox
988, Gosler 1993).
AP dA4E= FE HAY
tf st A+ (Lack 1954, 1966, Newton 1989, Nur 1991, Gustafsson ef
al. 1995) =3 WAl =4 (population regulation) ol tfgk I (Lack
1954, Perrins 1965, Newton 1994) 2 =2 2e](Lack, D. 1947
Perrins, C. M. 1970, Pikula 1976, Noordwijk 1995) & ©] %1 o]
o oy FAL AFEe]l Hiyo g Iu dAFedAME F=E
JExMAe ol&dd AF7F o] FolA Row,  HA¥kAQl  ERAje
Agate] st A7 1987 oA FEH  FH O el wE
A o] A7 Qddoh(HE 2001, BF 2003, & 2011). HTele
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o] Fol A3l TH(F 2011, F 2012).
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st A7 itk (Perrins 1991).  ®H(2001) ¢ olstdA  HRAf 9
ArEde 5o "WRERuYE FFY AT S et
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T A71e) WA g Ee B d¥E T HeE R
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gl we BAFYAA U BS IMAVFE AVE s,
=]

MAYTES 9FS WA gEa sarh ok Mol AHgAe] &2
AHAA5Z EAge] Frsky] WEoldtn stk Ed g
WA ANA B AR AL gow, oy 2

HAAFE 2ol @ A Aol wuwo] Qlth(Perrins 1965,
Van Balen 1973, Ulfstrand et al/ 1981, Dhondt ef al 1983,
Riddington & Gosler 1995).

ool Z7|ek Fakst A7l FA= AAA el gE gepxliths
ATA77E Ba® vl Sl Godfrey er al(1953)+ A121A] Ho] &
Aoz & dolA Fapgt A7|ds= wEA AdAste], s b

ool f-AlstH, AELC] Fual Rusklvh I FH)
AR

%

A7) Bl A AR Ao FRO E e 9EFS weteE ATEol
At Daan et al. 1996). A=A Ho] w& AFo] 7A7}s Hr=
AR FAE wol AAkstARE, Fokst FEE GRS o AASH
Ak (Triver & Willard 1973). ¥k, =l A= onje &
7} W o FREG e U ol YeEueE AU dsler
FARARG A 2V FEY 2 UiF ou|FEAVE ¥ w2 Zow
UERTH (3 2004). AAA Aol w2 Ao FR= Afzje] i
FAE 2y otr, FRe AT S v 8ol AA B A JMAE
Aegroma MAdFES EQthe 237t AT (Charnov 1982).
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3. ABAA] WE v WA B AT

A FH ABFFO] Aol AAA Ul HARFE ®olo kS
= 4 Yt WNager 1990, Dhondt et al. 1992, Arriero et al 2006,
Wilkin et al. 2007). W2 BFE At deo] 9ol ¥ A|7H4,

&=

Stk (Fischbacher et al 1998, Summerville et al. 2003). TA] U
Azolvt T2l & Aol dAdE HAAY] 9 7|7k, shejabsly W
Tz o ®Wgtel &S 71E F Aok (Hinsley et al 1999,
Zanette et al, 2000), =g o]t A Fx Aol WAV 2R/
Ho] 7k SHeAd Tod njE 7t (Root 1967, Karr 1976,
Rabenold 1978).

A= B4 T8 A A2 Wigte|= A Ayser & JF

o

vk} (Otter et al. 2007, Wilkin et al. 2007). Remacha(2009)
A AEFHY] Art ARy EREFEH ARt 4
Mol g mAE o] ¢ At B3t ol HAEE Ast

A2 ] 2R Wb A0 QIZFe] e Yo T ol
Hausqith, dEoly =22 g A2 sHstel uHAGS
A

HA 7] 272 A Fd o] Fod FFS vt (Clergeau et al
2001, Melles er al 2003). A2gs frdste EE2H]E0] 424 U
TS v shiAbekErE ZAE 3 e (song) ol tHEE H]G-o
AAZ] wiEell A7l A == vlgo] Hadus Ayt RauEdv
(Halfwerk et al 2011). 43t

7] mtel $A E7]E0] Fol w54

o] Xtk AFA3}7F A} (Burger 1981, Miller et al. 1998).
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olefgt ZAydate] wE ukaje] AR Zolof thik A=
F o] XHAH o072 o]Fo] A gty (Remacha 2009, Atienzar et a.2010),
Hedblom 2012). 1eju} &0 A= =AA x| ofa e
F M ME gE AAAY vlaRE o|FoH Y (Crooks et al 2004,
Fraterrigo & Wiens 2005, Clergear et al. 2006). Solonen(2001)&
WA I Hluste] EAX[ L] shujatekErE ST SFglom,
SAL U shefabers Al FE el Ho g AolH k= Ho] Aol

A A8k

o) g%
AnpA o WA RS Aol Wrie ol ATATE0] K olg.
BoQTE A ek Aucldel mah gebds Ajzlolge

Pyt WSS Aol ot Hek.

I
Aol AR MAH Aol mE JdFE won,



1. BEA

AT AESEA #obT digEel fXsh Aeaddtn wet A
H2(37° 27" 24" N, 126° 57' 25" E) W] A (G2 o] #3Er ]
WA mEd A o)A 2011 39N 7€ 9] V7t F
b AEAFE olgsk= ¥ (Parus majon) s W= FHEHAT
(Figure 1)

B A EAEA AR e AdmAAgor FRE o] S
ow(ZES] AE 9 o]go B HE A112923), #oPitel] 21X|s}o]
AAAor mAEo] Frh FAll Ak i} o]fo] ol M
WH-9 =x7F d#H3stE 1 193 A (sland) ¥ 22 g oz &3
Utk el AHA R Fo d¥CEE oAU (Robinia
pseudoacacia) ¢ IV F5 (Quercus Spp.) & 2WE-5 (Pinus spp.) 7}
$Hdsla Qom, V2 e F2 2IAUY(Ginkgo biloba) 9+ “=E|UH-
(Zelkova serrata), %M S (Platanus occidentalis) 7} 2 A= o] 3}

(7 2008).
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0 125 250 500 750 1,000
Meters

Figure 1. Location and planimetric map of the study area located at the main
campus of Seoul National University
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2. A Uy

2.1. AT XA

= A5 98 20119 3€ o] Maddtuy A U F
A= 100m HA 9] Ax wjdz A8kl o] 5 8974
= AYA £a5FE Yo A G (Figure 2), U™ A 3571 AH
2o A5t (Figure 2). A3 Ao z2HE 1.5~2.5m
Zole vhAF FHE 744 Aewrt gd=22E A4 277}
3cm, 3.5cm, 4cmd AE FHRHAE A A AT

(] & 2004)

-
’f” .\N 8
7 Dl T
” ~
/ SN z —
/e ° ° ° o TN
I S
________ " \\\ p
/e o D I e ° ° ° ° ° S
) N Ny N e e e s e -~
4 \\N
1 Sl
o o ° ° ° ) o o ° ° ) ) ° ° o~
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1 1
) \‘ o ° ° ° () o ° ° ) ° ° [ () ° )
1 7
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o | o ° . ) ° ° ° ° ° ° ° ° o !
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\ =
¢———
o o o o o_.0"-20e e o o _e--"0 o 1000

Figure 2. The location of installed nest boxes (n=89) at study area
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2. 217508 H WA A H
AFANH FolAd & 17 o)de] AtdrEdo] Ty = AT H2
& AEs] fF AR skl (Remacha 2009) WA A 2] A
TE gotetdith. IRl WAS g vafe] A Abek dg dhelet
71 Sl 2-39 Ao E WA S WEste] A AtddE Fetst
R Abgke] gy o] Foll= shjAkE dheletltt. AbgkE o2 Shl
At 94" 5 39 oldlel wojyo] e H A (Ecotone, ©9:
0.05mm) &} &5 A& (Pesola, @91 0.05g) & Argste] & FA(g)
¢} ZA (ecm), @4 (cm)& A8t &9 HI A (volume index)E
A&kt (Hoyt 1978)
B3 (cm?) =Kv x 27 x w72
Kv: & 5 & 115F 3+ 0.51)
S Abdo] B T WY sk A FEd (h=1) = &Rlst
Atk 3 5 oo 3-4de] st WA wEste] TAE T
Fohsk A7) & Elsta 57 B olF ol&ad A7l & Fetst
Atk A ARE v o R H-31d ¥ E (hatching success, %), °l44
&% (fledgling  success, %)= HEo=zZ WA ¥ E (breeding
success, %)< A&
FdeE = (F8d &9 )/ (AA €9 4) x 100
c oA FE = (o]&st A7 )/ (FEE ¢ ) x 100
WA EE = (ol&st A7 ) / (A &4 ) x 100
13



2.3. 7331 =}

iAol tisll 54 (vegetation), 71%& (building), == (road: +=3%
2 9 YHAE), BX(sidewalk), 7]EF(others: FAFAS W A, &
)9 57 FHH R BAJNAE WrEdlon, fsdov HUAA,
TA, JAHt FAFER] A AA dA WAL 5% Rl X[ o]7]
wf el 71el shelaele] 2§kt Are GIS 9.3% Auto CAD 2007<
o] g3sfo] HetAHA W 7} A F AAS FEFAUAT( Figure

3).

AAAHALE 28 SHEEE THOE 979 AT Yt
SAS X AAEA "ol o 55%% HE Z &S AASL 3l
ow, AEN} = WAL oF 156%% A Qlvh. B9l 7EHA
o) W42 10%mRke. 2 A YERETH(Table 1), E3F AA18 514
o FH AR wx Yl wAe gofstuat AEistu det Ay
o FAALS SALEE o8t daMAel Wb 26m, 50m el

EshE ZF AEdxpd AR s 54, AE, B2, A%, 7[EE] 570 FHE
TR o] ARESEITE WA 7] Bhale]l o Aol AEE TAEFE
20—25m, A= 45metFolgly B uE AM3AA(Smith & Swatman
1974, Naef—Daenzer 1999, Grieco 2002)) & vlgo=z QI 5 =
Ao ZHE ¥ 26m, 50m=E o]l AT olgA WS U
EAEHE A g v A7)el wme gEkA= ZF Az |
AEZHE w7 e 9 gpobst 4= glrk= ol o] QIthH(Wilkin

et al. 2007).

of

2

o
o
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0 130 260 520 780 1,040
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Figure 3. Five types of the landscape factors in SNU campus
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Table 1. Landscape characteristics of SNU campus

Landscape factors Study area (m’) Percentage (%)
Vegetation 740,521 54.82
Building 208,153 15.41
Road 209,535 15.51
Sidewalk 119,978 8.88
Others 72,563 5.37
Total 1,350,750 100.00
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2.4. 28 24

T g B M NOR M it 70 B o B e T ol
o] RS R RN oh o wr o T oy O T @ . oy
el mw N gy —~ W R op X = | o : -
o = = X E3 W Bow X oy
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A U Bl A 1% W2A)7] (first clutch) o] #Hx Atdrd 2 4€
dojlon 22+ MA7] (second clutch) & A Ab&#Y-E 5¢€ 540]3},
dobAH A o vl WA #HEe HATVEE Yol dA 89719
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Figure 5. Period of each breeding stage of Great Tits at study area
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Table 2. Differences in the breeding performance between 1% and 2™ clutch of
Great Tits at study area

1% clutch 2" clutch p value
No. of breeding nests 12 7 -
Clutch size 10.75+1.14 9.00£0.82 p<0.01*
No. of nestlings 6.58+4.03 7.86+1.35 p=0.698
No. of fledglings 6.33+4.14 5.86+4.06 p=0.880
Hatching success (%) 62.48+39.08 87.19+12.93 p=0.265
Fledgling success (%) 75.00£45.23 71.43+48.8 p=0.902
Breeding success (%) 61.72+40.28 63.97+44.08 p=0.857

Mean £S.D, ns = not significant

*Means with different superscript letters are statistically different (p<0.05)
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Table 3. Differences in egg measurements between 1% and 2™ clutch of Great Tits
at study area

1% clutch 2" clutch p value
Egg length (cm) 1.60+0.06 1.63+0.07 p<0.05
Egg width (cm) 1.23+0.02 1.25+0.03 p<0.05
Egg weight (9) 1.29+0.09 1.33+0.11 p<0.05
Egg volume(crr) 1.26+0.06 1.31+0.09 p<0.001

Mean +S.D, 1% clutch: n=124, 2™ clutch: n= 54

Table 4. Correlation between laying date and clutch size of Great Tits at each
clutch in study area

r p
1* clutch -0.494 p=0.102
2" clutch -0.763 p<0.05*

ns = not significant, 1% clutch: n=12, 2" clutch: n=7
*Means with different superscript letters are statistically different (p<0.05)
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Figure 6. The relationship between laying date and 2™ clutch size of Great Tits
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2. Z#AR W AR o] &

A e AfF T ARk WA Eo| wE EA4E 3 (Paired T—
test, Wilcoxon Signed Ranks Test; Table 5) 12} ®H217] w] vFxj7} o]
3 AT o] FH o] &5k e JAFAHY Huy 26m ¥HE Wi
Aol o] ko (t=2.718, p<0.05), AEWHES Skl (t=—
2.746, p<0.05), =24 BES WHEANME FATF 27F (ASdH
(p>0.05; Figure 7). 1A WA 50m oAM= 545 At
WA ALY WA Eol| thai= FoF AfolE HolA ekt (F4]
HAE:t=3.135, p<0.05; A&, =2, REHAE: p>0.05; Figure 8).

12 M27]= wlo]ge] dyko] oy 2xAI7| BT AoiAow ¥
ojgo]l A7 wiell (Perrins 1970), #o|ZF 7} g FAlo] ¥
of wee B e g s, HA9 vHlEo] FiL dEY BlEo] w2 X
o] Aol &S Mz Zlor ddEnh 53 AFHoZRE ke
25mitd Welde deEul el fFoetA wkEstal oyt 50m REE ol
M 283t e HolA sttt dES AAA Y Al WstE

Zhe 3tol7] el EEY KB
Remacha 2009). t<o] A o=

2]
HFE 77k XdeE AER5FEH 2e dFe] 7] wEel 26m WA

T
O
=
~
=
=
)
-z
oX,

k)
o
o
o
=)
2
ui

LESI
(p>0.05; Figure 9). 22+ W27 wj A7} o] &3k lyAfzlo] Frie]
o] &3tA] o2 A Hotk 50m ¥FE el dAEwAEC] ¢ weke

™ (t=-5.057, p<0.01), =A, £, HES WAENH = {7 Ao
7} YEbYA] 99kt (p>0.05;Figure 10). =, 2xf 3
ollM = Badxte] WA Ee] e {Fo3 xkol7} glolew, 50m WHA
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Table 5. Mean area (%) of each landscape factor within 25m, 50m radius depending on nest occupancy of Great Tits at study area
ns = not significant, 157 clutch : n=11(excluding a unpaired nest box, n=1), 2" clutch : n=7

Radius 25m 50m
use empty t P use empty t p
Vegetation rate (%), mean (SD)
53.02 40.24 49.03 38.39
ST — * — *
1 (19.05) (12.96) t=2.718 p<0.05 (14.55) (9.50) t=3.135 p<0.05
2" 46.18 41.88 t=0.422 p=0.688 42.52 39.89 t=0.501 p=0.634

(25.11) (19.17)
Building rate(%), mean(SD)
15T 10.82 18.59 17.17 21.64

(21.42) (15.13)

= * =- =
(11.49) (13.13) t=-2.746 p<0.05 (10.51) (10.09) t=-1.829 p=0.097
4.25 8.59 9.04 21.23
nd =-1. =0. =-5. <0.01*
2 (9.48) (8.45) Z=-1572  p=0.156 (8.19) (8.40) t=-5.057 p<0.01
Road rate(%), mean(SD)
23.78 18.73 19.00 15.03
ST — — —_ —
1 (21.47) (12.18) t=0.736 p=0.479 (14.18) (6.10) t=1.094 p=0.300
nd 29.07 26.17 _ _ 21.94 19.20 _ _
2 (14.10) (9.86) t=0.463 p=0.660 (9.83) (5.50) t=0.614 p=0.5661
Sidewalk rate(%), mean(SD)
st 11.06 15.84 _ _ 12.50 14.54 _ _
1 (12.67) (10.51) t=-1.129 p=0.285 (9.93) (8.70) Z=-0.982  p=0.349
nd 9.91 17.64 _ _ 12.46 13.22 _ _
2 (11.27) (5.69) t=-1.212  p=0.271 (10.72) (9.19) t=-0.199 p=0.849
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Figure 7. Differences in area (%) of each landscape factor within 25m radius of
Great Tits at the 1°7 clutch (n=11, excluding a unpaired nest box (n=1)) in study area
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Figure 9. Differences in area (%) of each landscape factor within 25m radius of
Great Tits at the 2" clutch (n=7) in study area
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AR T A WA sl wE AuEAd 3 (Spearman
Correlation Analysis) A2 2z A7) w AR REA
25m W S5AHAEYN} ERHEAE FF FaaATt Ao (54
HAE: r=-0.793, p<0.05; =2 AE: r=0.821, p<0.05), 22 ¥W2]7]
ol Wb 50muiel 12k w2719 Wb 25met 50m WellA = Fed A
o] 7F At (p>0.05; Table 6).

o)

Fost AAAAE Hole AIARIAPERE AFBAE Fetetr] el g
AE4 (Linear Regression)< $ A3}, 221 A7) o A|R¥EE 25m

el A HAEo] S/ E A—AIZIZE A AA = AujdEaAE B
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iv

Aol mlsiA HA FA
T3t RWHAEC SrHESE A Aol =olxlvh(Rz = 0.806,
p<0.01; Figure 12). o] A FHo| 27} w2 A
dol "olAH, Lol A Y T 9FA elew

Sk #Ao] obd Aew FAET(Holm & Laursen 2011). 71
b 2 Aol &4 Qe gk AL o] Foj A A ¢kSkY]

of & Ale TAHeR AAe=d A7 A
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Table 6. Correlation between area (%) of each landscape factor within 25m, 50m
radius and laying date of Great Tits nest boxes at each clutch in study area

Order of 25m 50m
clutch r D r P

1 0.018 p=0.957 -0.102 p=0.753
Vegetation (%)

2" -0.793 p<0.05*  -0.270 p=0.558

1 0.379 p=0.224 0.536 p=0.073
Building (%)

2" 0.000 p=1.000 0.108 p=0.818

1 -0.155 p=0.630 -0.263 p=0.409
Road (%)

2" 0.821 p<0.05* 0.234 p=0.613

1 0.127 p=0.694 0.253 p=0.428
Sidewalk (%)

2" -0.082 p=0.862 0.090 p=0.848

ns = not significant
*Means with different superscript letters are statistically different(p<0.05)
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Figure 11. The relationship between vegetation (%, within 25m radius) and laying
date (1 = 1 April) of Great Tits at each clutch in study area
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Figure 12. The relationship between road (%, within 25m radius) and laying date
(1 =1 April) of Great Tits at each clutch in study area
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o)

A FH AEARe] WA E wE A d 3 (Spearman
Correlation Analysis) 1z W2]7] o Shajitsd= AFREE 25m,
50m d HEWAE dis Fo AAIATE ANeHEHEAE
(25m): r= —0.627, p<0.05; AE=HAE (BOm): r= —0.699, p<0.05),
228 A7) sttt AIEEEE 256m Jl SAWEAEYN T2
ol el Fod A3t etttk (5AE 45 r=0.756, p<0.05; &
WA E: r=—0.756, p<0.05; Table 7).

olof thall shujAtEFol oS FAAAE Hole AHJAE] AP
AZE getstr] Y& AR S o A3} (Linear Regression), 22F W2
71 ol AFEEEE 25m W &) SAHA Fo] FUMEFE dajalkskyErt 5o
Ui A5 ®2th(R? = 0.712, p<0.05; Figure 13).

ARtA o r 22 §A7] o mAHAo] Frigdss shjitdrs 7t
st AES Btk 53] 26m WHE udlolA d<L {3k A YERRT
oATrelA 1 WA R 22 W27 we] o RoAFeE o &
AEFE BHA oM (Table 3), shujatebd = of AAl YElRT) o= 23
HA 7] o AsE g Aj71E Aaksto], wEAl As5A]7]7] 915 ofn
o] M2k wjEel Aoz FdEth(Skoglund et al 1952, Godfrey et al.
1953). 28y ofml= Zhssh W delld F84 olols Hul®E 7]

Aal F@ wAEA g gob HolFust Bol7k Aol dFsh Ao

-, ARk el JeE AudAle ®Belod, 14 ®AY
o MARHE 25m, 50m W EF Fost AGAATE derA kvt
(p>0.05; Figure 14, Figure 15).

SR A, 22 A7) o AFHNEE 26m Wl A shej Akt ele] vt
vl @A 7E VERETHR? =0.543, p<0.05; Figure 16).

ARt ow 23 WA= 1A A4 7o) Bls| ¥ o] wZsh vt
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Table 7. Correlation between area (%) of each landscape factor within 25m, 50m
radius and clutch size of Great Tits at each clutch in study area

Order of 25m 50m
clutch r D r P

1 0.125 p=0.698 0.272 p=0.392
Vegetation (%)

2" 0.756 p<0.05* 0.567 p=0.184

1 -0.627 p<0.05*  -0.699 p<0.05*
Building (%)

2" 0.354 p=0.437  -0.094 p=0.840

1 0.289 p=0.362 0.361 p=0.249
Road (%)

2" -0.756 p<0.05*  -0.567 p=0.184

1 -0.111 p=0.731 -0.243 p=0.446
Sidewalk (%)

2" -0.429 p=0.337  -0.661 p=0.106

*Means with different superscript letters are statistically different (p<0.05)
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Figure 13.The relationship between vegetation (%, within 25m radius) and clutch
size of Great Tits at each clutch in study area
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Figure 14. The relationship between Building (%, within 25m radius) and clutch
size of Great Tits at each clutch in study area
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Figure 15. The relationship between building (%, within 50m radius) and clutch
size of Great Tits at each clutch in study area
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Figure 16. The relationship between road (%, within 25m radius) and clutch size of

Great Tits at each clutch in study area
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3.3. 74
Fady A T AAJIAPE AR ERY] FHEA A A (Spearman
Correlation Analysis), #3t9-2 22 W2]7] o] Aj39bE 256m W 3
A g el o AdaAzE 3o (r=-0.793, p<0.05),
WA A AJQAreke] fofgh #AlE ATH(p>0.05; Table 8).
olof tisl] F3tdH Fost AAAAE Hol= ABEAS AP AA
= yvlotstr] el 3 AEAES AT A3 (Linear Regression), 2% ¥
2171w AHFHEEE 25m e SAEAE] SUMEES F3tdo] f4 st
A FFAFGR? = 0.866, p<0.01; Figure 17). F3td2 3 Abgkd 3}
PR 2 mA gl Tt S HIAIV7E i AA = AdE BS
AAER] BACAM = st A3 gldvh ol A

5=
Mo EEEAgel ¥24% Awdo] HAALEE, 45 e @

N

X,

of FF7|HE dFAAHE 22k A7 SAC®E Q8| (Skoglund ef
al. 1952, Godfrey et al. 1953), 734 ¥ =2HZAE°] vivd A=
A v AoE FAEY. a8y FIdS A5 ITIzkE 9
shw], o= shujAbekare] Wil A S wel FEFs W
shafAbst 7l el o] EAglol= FEkA 7)o Al tis @A 7] ol
= AoE AZET B ATl s 23k MAV]e] 1357 A2 AR
FAde shujabskr7E & EA el A7 llom, FE ATl F
2l

23 dolel 4L Ba nrl o WU $Ao] WL Ao wnd
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Table 8. Correlation between area (%) of each landscape factor within 25m, 50m
radius and hatching date of Great Tits at each clutch in study area

Order of 25m 50m
clutch r D r D

1 0.169 p=0.600 0.042 p=0.896
Vegetation (%)

2" -0.793 p<0.05* -0.270 p=0.558

1 0.136 p=0.674 0.183 p=0.570
Building (%)

2" 0.000 p=0.100 0.108 p=0.818

1 -0.138 p=0.669 -0.169 p=0.600
Road (%)

2" 0.396 p=0.379 0.234 p=0.613

1 0.092 p=0.776 0.104 p=0.748
Sidewalk (%)

2" -0.082 p=0.862 0.090 p=0.848

*Means with different superscript letters are statistically different (p<0.05)
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Figure 17. The relationship between vegetation (%, within 25m radius) and
hatching date of Great Tits at each clutch in study area
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Table 9. Correlation between area (%) of each landscape factor (%, within 25m
radius) and breeding success (%) of Great Tits at each clutch in study area

Order of 25m 50m
clutch r D r P

1 -0.187 p=0.561 -0.406 p=0.190
Vegetation (%)

2" 0.109 p=0.816 0.582 p=0.170

1 0.282 p=0.374 0.542 p=0.068
Building (%)

2" -0.045 p=0.923 -0.600 p=0.154

1 0.011 p=0.973 -0.036 p=0.912
Road (%)

2" -0.291 p=0.527 -0.236 p=0.610

1 0.040 p=0.902 0.158 p=0.623
Sidewalk (%)

2" 0.009 p=0.984 -0.364 p=0.423
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olelgt WA M Aol AAREE o)t or], 53] WAl
st oo Ad, & ove d™AE @™ol th(Richdale 1957,
Coulson & White 1961, Perrins 1965, Harvey et al 1979). 2 =}
A7) o FEel @2 olvles FAAAE Sl mAEEel e
Adgstnz fAdFE] w3 oA Aol visd on=
Adee AdstA A X 7ol woerg wMAgIEC] Y
210tk (Perrins 1965, Harvey ef al. 1979). T3 ZA] Ul WA H o]
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Abstract

Landscape factors and breeding
ecology of the Great Tit(Parus
major) in urban area

PARK, Se—Young
Major in Forest Environmental Science
The Graduate School

Seoul National University

This study was conducted to clarify the effect of landscape factors (e.g.
vegetation, building, and road) on breeding characteristics of the Great Tits
(Parus major) at the Gwanak Campus of Seoul National University during
breeding periods from March to June, 2011. Landscape factors within 25m
and 50m radius were analyzed by geographic information system at eighty
nine breeding nest set up at the 100m interval. Breeding characteristics such
as nest occupancy, first egg-laying date, clutch size, first hatching date and
breeding success were investigated at each breeding time of 1% and 2™
clutch, respectively. Of those (89 nests), Great tits utilized the only nineteen
nests at 2011 breeding season. Twelve nests were occupied by the first

clutch and 7 nests by 2nd clutch breeders. At the stage of 1% breeding, Great
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tits highly utilized the nests surrounded the high ratio of green area within
25m radius, at the 2" breeding, they did the nests surrounded low ratio of
road within 50m radius, and there was no significant difference between the
ratio of the others and nest use. First egg-laying date showed no significant
difference between ratios of landscape factors at the 1% clutch of breeding, it
was early reached as the increase of green area, it was delayed as the
increase of the road within 25m radius. Clutch size showed low values at 2%
clutch period than 1% period, volume index of egg showed vice versa.
Clutch sizes showed high values as the increase of green area, they did low
values as the increase of road area within the 25m radius during the 2™
clutch. Hatching dates showed no significant difference with the change of
landscape factors during 1% clutch period, they were early occurred as the
increase of green area within 25m radius during the 2™ clutch. Breeding
success showed no significant relationship with the change of all landscape
factors at each breeding periods. Five breeding characteristics showed
significant relationship with the change of green area within 25m radius
around the nest during 2" breeding period. Therefore, it is important to
maintain and manage the green area surrounded the nest boxes to enhance

the breeding performance of Great tits at the human-dominated landscape.
Keywords : Clutch size, Great Tit Parus major, Laying date, Nest

occupancy, Urbanization, Vegetation cover
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