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Reproductive Behavior of the Barn Swallow (Hirundo rustica) in Korea'
- A Case Study in Gwangju Metropolitan City -
Sang-jin Kim’, Hong-shik Oh**
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minh HE|H 1, JEEE 7 4.8~8.1 minh, U7 2.8~8.0 minh 2 & ZAFEQITh ot 3] A AJZEE =7 26.1£15.5
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times/nesto] 1 0.H, o] RIEe} Fo) ATIAE HATHp<0.05). & A9 Ait= 3h=o) Aol 485}
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ABSTRACT

This study was conducted to identify the reproductive behavior of the barn swallow. The study was carried
out in Gwangju, Korea during the 2013 breeding season. In the morning, the nest-building frequency was
14.2~31.0 trips/h (10.2~19.8 trips/h by male and 4.0~11.4 trips/h by female). The nest-building activity took
7.6~15.9 min/h (4.8~8.1 min/h by male and 2.8~8.0 min/h by female). The nest-building time by female
(40.0+27.9 sec/trip) was about 1.5 times longer than the nest-building time by male (26.1+15.5 sec/trip). Only
the female incubated the eggs. The Incubation time was 50.6+17.5 min/h (84%) at 6h, 24.5 min/h (40.8%) at
7h and 15.6 min/h (26.0%) thereafter. During daytime, the female incubation time showed a highly significant
difference (p<0.001), and the incubation time at 6h was higher than that at other times. There was a significantly
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negative correlation between female incubation time and the mean air temperature(p<0.05). The frequency of
feeding was 385.2+66.9 trips/nest in the daytime (219.2+37.1 trips/nest by male and 166.0+30.8 trips/nest by
female). The frequency of feeding per hour was 32.1+12.3 trips/h (18.347.8 trips/h by male and 14.3+4.5 trips/h
by female). The frequency of feeding per hour showed a significant difference in the range of 10h(p<0.05) and
15h(p<0.01) by sex. The time of feeding by female (40.9+83.3 sec/trip) was longer than the time of feeding by
male (12.3+31.0 sec/trip). The juvenile defecation frequency was 45.6+8.4 times/nest per day and showed a
positive correlation with feeding frequency (p<0.05). The results of this study will be helpful in understanding
the reproductive behaviors of the swallow adapted to the environment in Korea.
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WA7] Betol el BAjel B XAL opuEEe)
WA RS ARehe Fa Aot doR 2R
9F %1 9FS(biparental care)O] 90% o]Aro|u(Lack, 1968),
KA1 ATE] W SR ALY, Rk A)E SR Fols)
L g3 53 28 wA WEEe wHel 430 9
g v,

o A~(nest-building) P=& 7|79 HA HHL I,
W25 HAgH o g2 AFE 4= o‘1‘/}(C0111as 1964). -
ool 58] G BEL) HEE 54 ARo| Peeg 2
2ol A A 9128 FHOAFE HA FAE
AL Ao| o]|27|7}A| E}"J’S}d{Collias and Collias, 1984).

RRo) 2RL ¢ BT $AE AAW, SAL 2E
ARG FAL ARE U2, UL ol ARE 5
Aol F2RA7I =, olF T3l YA A F& FEHe
718 4= QItK(Collias and Collias, 1984).

zee 25e] MAdA Fag 4 F shtolckWhite
and Kinney, 1974; Deeming, 2002). -7} 7 9F=_-5})
L ZEojAL BE ofzlo] kS shu(Skutch, 1957), E
Bl A 24 D A7) Azl Folss) Het
(Drent, 1975). Zgto] &A5HA QL ELE s B
o] AZIAE, oF85d, AJ=o]| EAZ el 3k ujz £
QIthReid ef al., 2000; Visser and Lessells, 2001; de Heij
et al., 2006).
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o] PEL Hmol AW Aj7l4 @ A, A7, 234
(57 W4, 715 B Ho] 7874, 7] E% ool wet o

A LheRe 4 QITKTumer, 2006). 9F4:9] $Fol& ol
S70] Aol et e 4 olek Aol o dRE Hu
7} 512 Hek mAlo] Ak} EolsleAE AR A
[0k AR Folgel wsle vlojgle] TEAS o

H35}H(Lewis and Taylor, 1965; Waugh, 1978), 7|3+ %=
F Holdo] F8A & P wFh

A B|(Hirundo rustica)= 4~%2] 2|8 252 B33}
dae AlQlRt e Xl@“’ﬂ*ﬂ =dshy 543t | 35
A v Fo] BFE TG AHlE Bo| 8ol
S, EEEZo| AhH o 7] thee] Qs Ek, Fol
By D A Ao 7HA e FAR A gt
(Southwood, 1978; Cooper and Whitmore, 1990).

Aule] AE g AT $EA S FAS B
A A7} o]FojXar QoK (Mpller, 1994; Turner,
2006), =l A= AFHA Q1 HAYE AtolA] HAYE
S 71 ohEa 9l AFSlo|tHChoi, 1998; Kim,
2012). met B QA o] 7 ek A4 1
sko] WASh= A 9] Gzt 28, Fo] AFolA dE &
g2 stetstel, 3 1E 0 A4 BelE She o 2aw

g A7) dstel Axsheict

it

I3

ot ot S o) SR 255 e
FAE AR 28 SAA7} QU glon, SABoRL
Qo B3 Stk WERAe 71F 54 el
2} 715 o] WAslerao] 431aL, 201310] B 7]
£ 142C, 19 B3/ 0C, 89 HF7]e 284Co|m
A7y 1,245mmo|ti(Meteorological Administration
2013)
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Figure 1. Map of study area
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o vz meEgl dolg SA4% & 4 RS /4
7HEIAE Fatete] S JHEakGich s mele) 4
o] Z=7jo] Wi 88.1mm (82~94mm HE))o|w, etzlo] H
I+ 74.5mm(70 ~78mm M2 ZAME o] ¥ B 13.6mn

(11~17m 3ol me)zle] o2 meirh.

N E
>,
offl
e
r jus
l
i)
ad
)
filo
ox.
g
fru
N
)

L8~ 13h) Fetoll ATt T3 =3t Yl FolPF
et AR Sl Alkpet Foh M7l 42 57HSL S A
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Table 1. Air temperatures during the breeding behavior

survey
Air temperatures (C)
Survey — -
Mean Minimum Maximum
Nest-building 14.2~17.9 7.3~13.5 20.1~24.0
Incubation 19.3~21.4 12.4~15.9 27.3~30.0
Feeding 21.6~23.6 14.5~16.8 29.5~31.6

717k % Za7)L0] 5T W 9] re dof S3ysiit
(Table 1).
4, By

HAYEe MR g AT HDR-CX12, Sony
Corp., Japan)5 AX|slo] @foz 7|55 5 FH5rE oA
njtjo] Z#o] AZEYoJ(GOM Media Player, Gretech
Corp., Korea)= 7} 54| oA o]Foj]= WA 352 ¥k
o A7t 5& ua TRt LA A o)
o] 5o ¥ 9 A7k BlWE Mann-Whitney U-test
= AABTE et ol solA 139 AE AZE Hja
+ Independent sample t-test = A A5} c} ZHdPFoA &
710) A7k B3 One-way ANOVA H412 AAJstsick
A} Fot 7127t A 9F B o) RlEef Af
719] v vlE=7ko] AFalhA| = Pearson’s correlation H-41-2
AABFTE B SARA]2 SPSS 20 & T15-S 0|85
on], 2AbE ZHZLE PFLEZBAHS)E Lepick

1. YA (Nest-building) 1=

S, 2% 7|7
oF 89 AEel Ao LRtk FHAIZH8~ 18h)ol

o
2N AE 2ARE 23 SAIE Al ARE YEs 94
Hlggo] W= QAT FFA o2 o]FofAH,

3o FA3] fAadts AoR xAEG Fto) ¢
$9] ot A HlE= 174.8 trips/mesto| ], =7 122.0
trips/nest, Y7 52.8 trips/nestOZ A 0] P4 HIE 9]
70% AEES 2Rt Aoz YeldthFigure 2).
Paso| AFtl= 2A@~13h)9] H-9, Hat o
L A7V 142310 trips/h WeIgom, AEas
102~19.8 trips/h, 9 4.0~11.4 tripsh©.2 2221 0] &
3ol o SElgitTable 1). G4 MEE iAo

b )
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Table 2. Parental nest-building frequency and time by sex during morning

8 9 10 11 12 13 14 15 16 17 18

- Frequency Time (min) Total (n=5)
our
Male Female U P Male Female U P Frequency Time (min)
31.0+12.6 15.5+5.0
8~9 19.8+6.1 11.2£7.2 4.0 0.095 8.1£1.5 7.4+3.8 8.0 0.421 (20~46) (11.4~23.1)
22.0+8.1 12.1+4.9
~ + + + +
9~10 12.0£5.7 10.0£6.3 10.5  0.690 5533 6.6+2.8 10.0  0.690 (10~32) (4.5~16.8)
27.2+18.1 15.9+£5.9
~ + + +
10~11  15.8+11.7 11.447.2 9.5 0.548 7.9+2.8 8.0+£3.9 11.0 0841 (11~58) (1.7-22.2)
21.4+6.8 12.7+4.3
~ + + + -+
11~12  13.845.2 7.6+4.7 4.0 0.095 6.8+1.7 5.9+4.3 11.0 0841 (13~30) (9.0~18.4)
14.2+7.5 7.6£5.4
12~13  10.2+4.1 4.0+£5.2 4.0 0.095 4.8+1.2 2.8+4.8 5.0 0.151 (6~24) (4~16.6)
25 80 - - 30
OMale —JIncubation —— Mean air temp.
20 A mFemale el 25
260
o 20
z 15 - g o
g 240 15
£ 10 - 2 S
= S 1 103
” [110) I
O T () L 1 1 ()
8 16 17
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Figure 2. Parental nest-building frequency by sex
during daytime (n=2).
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o Az 9 g B {28t ZpolE HolR= ook
tHp>0.05).

B & FANRE TA 2ol AEs Bt
2 AZHe A7V 7.6~15.9 minh WP, A4
227] 4.8~8.1 minh, ¢ 2.8~8.0 minhOZ ZALE
(Table 2). & AJ7FS 0|2 Hof @ A7HS Huyl:=
Ao & Yepton, Ji HImel 72 A7, A
Holl A §-2J3t pol= gl Ao F UERGTHp>0.05). §F
3] oA A7 9F71(40.0£27.9 sec/trip)©] £%(26.1£15.5
sec/trip) H.r}h oF 1.58) A& 1 g {o5HA W2 AXE &
sl Ao @ eRdtHr= -6.355, df= 295.7, p<0.001).
ol= o] AR FAMEE F7FsHL WS ThA|
1, Bpshedl A7 o By ool

2. Z2H(Incubation) S
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&2 o] Agsh, Ee7|ZES Fatb 13Uol Rl
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Figure 3. The relationship between incubation times
and mean air temperatures (n=>5)

2t &t AFlA Holg sEsiFAY T4
Aol FAe FReH, Al FAA o= A 7PEAE
2lof| A grol &t FAIE Blste et SHYTh

EFAIES AR R 28E AEkske RS 7eL
2 TR AR 245ed, 9 2EARE o8 2
7191 6hol 50.6+17.5 minh OS2 F 1A|7Fe] oF 84%2] AJ7H
< Eteh=t 2Hlskgon, 24 Tholl= Hat 24.5 minh
(40.8%) 3P 1L I o]EZZ = Hat 15.6 min/h(26.0%)2 =
AFE] {CHFigure 3). F=7EAIZEO] FF19] ZRAIZES A 7Hh
HE IEF 8955 Apo|E H Y Oom(F=12.023, dF= 11,
p<0.001), 27 6he] EZhAIZEE ThE AZHET 2
SJSHA| BWATHP<0.001). A Q] LA ZF2 AT 4t
712 Rt 2o JHBAE BHTH=-0.617, p<0.05,
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Figure 4. Parental feeding frequency(A) and time(B)
by sex during daytime (n=5)
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Figure 5. The relationship between defecation and
feeding in nestling birds (n=5)

YFE G4t FFOE Wak A0 vehii Fol
HIEL o2 ©72) 6hiiE HA F75k] 2L 9l 10h
2~ S

of HIAXE Holt} o3& Z44= Hadhs B3 B3
TtH(6h- male 11.8 trips/h, female 15.3 trips/h; 10h- male
31.8 trips/h, female 22.8 trips/h, 17h- male 8.4 trips/h,
female 7.4 trips/h; Figure 4). £7H6~18h)o] o] HlE==
Z 385.2466.9 trips/nest (312~456 trips/nest)o|H, AHEZ
= 7 219.2+37.1 trips/nest, &7 166.0+30.8 trips/nest O
2 AT A7 o] HlEE & 32.1+12.3 trips/ho]
H, JHZEE= 57 18.3+7.8 trips/h, & 14.3+4.5 trips/h o
2 579 FoldEol o FelA olRol A3 Uitk Al
7he o] Wm AR 10h(p<0.05)2} 15h(p<0.01)0] A

oIt Zbol7t USNAL, T1 9]9f ARt Aol7t fl= Al
= UebgTh

HolE Eal & Fr7F SAof ok 5 Aj7|oAl Folst
3ol Al ] o] ATk A7k 43£2.6 minho] ]
o, 7] 1.440.6 min/h, L7 3.0£2.3 min/hO2 FALE
sirFigure 3). 48 FolAe ZARE MAFA R
F3fo ANTER fOlR AolE HolA: Yt
(p>0.05). 3t 319] Fo] A|7FE =7 12.3+31.0 sec/trip (1~
248 sec/trip), U7 40.9+83.3 sec/trip (1~749 sec/trip) =
Qo] 7Tt LER folaA] Avlahs AOR ekt
= -7.223, df= 653.053, p<0.001).

ZF7koll Aj712] vl Wk 45.6+8.4 times/nest (36 ~57
times/nest)©| Tt FELE] o] Hr=of Af7]o] i Wl
o)2 @2l 6hitE] Z7telol & A9l 10ho] XA
TERE § Q98 A48 sk §O7F o AuAE
HAHr=0.609, p<0.05, Figure 5). 3HA A7|<] v HlE
= 7ol ¥kt thEA dE A9l 17hef] S7bske Ak
WQT me] HAX A7t $A show wiushs v
= I 16.6 times/nest (10~23 times/nest) = & HjH W=
9] 36%(23~48% W 9l) =5 AT

n

1. 82

02

=
[=)

A= A& Az, H(staw), 7H59] € 5 HgRE A
o3}sto] open cup HOFOE FAE TEH, X&) 750~
1,400 pellestsE Z3F3THGlutz von Blotzheim and Bauer,
1985). Fa7|7h At oz 5~12¢ Ay, 47t 1
m o =old 4= Q1AL 43U E= A= 170 49
o+ ot 2=y @It (Thompson, 1992; Brown and
Brown, 1999). ZUjo]] Al % Choi(1998)& 7~102 AEH
27}k Shyech shlch. 2 AelAl AHls eIzt st
& Felo] YRR Gasigon, JaRFe 94t BEO
2 53 oF 89 AR Al $A8 G| Ao 2]
of 712 <7 ATIe} AT LS ool Y5
o o|RojA1 FR AHE sl AL WL

filo

T =
ol UF 5% AFol T4 FHE HIAE & AU
572 ATA o) ol Fe 4 qlof A Ho] AF

o] x| ofof s}al, of7to] HaAe| 2 Soi7tr] Ao
gt ZAlS FfjoF &}7] wjFEo|tkHansell, 2000).
AASUE A YoMz Fadss skt sFFol 2A1XF
= B, AIZFE et 8.5 tripsh, 7HE 2 wj= 20~
25 trips/h .2 R I35} © m(Turner, 1980), F4 HIEE= A
7V 30 trips/h (5~42 trips/h)o]e} 3% thMoller, 1994).
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FollA= FAE SN7HAY] FanY Nl F
1,375.5+25.16 trips© &2 R 11% "} QIti(Choi, 1998). =
Aol Yool YA R o]FofA = LAAT &
oFo] A WIEL AZHF 142~31.0 trips/h W90,
AHER = 57 10.2~19.8 trips/h, ¢ 4.0~11.4 trips/h
2 A A7 P4 RiEs 7|E dAEaer & Apo)
7F R B3 FAANEE FAO] Bol=d de= 19
Aa AZES A4F(40.0£27.9 sec/trip)o] $=FH(26.1+£15.5
sec/trip) o} 1.58) @ Ael= AR Y=, o=
dHo] A g2 SAYEE F7I8HL I&S T, K
o= 5 S5l o sy fleo s etk 13] 94
AIZEE 23 EHE(Turner, 1980)0l4] Harsl oF 27 Ko}
= WS A2 Holoh Yo 7|5} Holggol 3
= AL YT EsS F5o=E 5t
gk 1A B EURA =719 Ao what gl 3ES G

A= Aoz defA Qo) fgollA 71 xelE 7kl 3%

]

l

o}

pboy
She Aom vEpkd), RS 71 mEle] 4w %3]
sto] o & 2719 TAIE AL, g ) At E 85}
= ZAoR BT 9Jo(Meller 1994; Soler et al., 1998),
T GAAF ATOAE 71T} ol FHE, S

Aol disiMe arfsto] A-7h A= ofof & Aol

2, Zgt

02

=
=)

FHolAs dAlnte] 23S shal, AL @A dof of
o} Q) o™ (Moreau and Moreau, 1939; Wellbourn, 1993),
2Alofe} ofalole] ofz] Ao HE SAE BE TeHS
SR YF=rta HuEal QthWang, 1959; Komarov,
2000). =rjoll A Kim(2012)2 ¢FZlo] 34t Zetstar sf5
% EIATEE B 15.520000], A2 o] T A uj}
A AL FAE HoluhA] gl A2 53 F=9j0lA A
AlRFEar sFGITE 2 Atol A e ke oFFlo] MHel=
Aoz ey 720 S AT ki, of
2> gHPEE 2|91 AllEfotollA] 2219] gt HlEo] 12%0]
T(Marks, 1982), Bl 2|2e] @t 22 3 2o
=710 gk H|&L 9%t H %1 9)=t|(Smith and
Montgomerie, 1992), o]+= R 3t ujg|7} &L H235}|
§57] o 713 270 ASshe AN 1E
3 ek

FHA oA Z2 7] oF 60~80% Aol 9~
12CY uf it 228 xehsh, 20~24CA &= 1024 =
S5 TH(Turner, 2006). A2, A9 7t BlES
o]F o] oF 84%0|H, 11 o]Fofli= ZHasto] thEF 26%

o HAAZ} Fih7 LS FO 30| ABUAL 0y
o Aule) ERhAZEE Ty L] 24 QEF ROz
Holn), U% 5 7] 20| B uoli mae| AhH o B

o 7 7] 20] Z7pue] uket E2t Al
> H It White and Kinney, 1974). 17
U Jones(1987)+= U Q] EZAIO] 63%0)|4] Y 7%
Zolol] 9% 7HABHH, Yierberg(1986)2 H|LF Fi=rju|7}
YR 718 3~9C Hetol QA T k0] 27~50%
g modith Sk, Fae] 715 BAcA e A

PeA2 sob] Slat ZAYE F7E2 5 EekAlLlo]
wasts AFe Ber

Ao dY Folge HE o] Ao Wil =&
of|A] o] @Zof FarA|of G, o= A=
<& HO|W(Turner, 1980), ATt U= Hol= Kol
t} s}t Moller, 1988). & AAGtoflA %= Fo] Rl
A5 E HR F7ke] =2 24 10he] HAE K
ot} L= ApE sk Ak Hol 7| d-ddt
oF frAtskGith AR A QI 55 ZARR] A9 Ho| 3+
g5 1FY THE W7 _RE S5 A9 4
(begging) A =9} o] QIthBryant and Turner, 1982).
Aol 8 ol 5ol F(Syrphidae)2} Hute]F
(Muscidae)= Ao F2 H|3YS 3l=td|(Lewis and
Taylor, 1964), 0|23t Ho] FRE=o} FE o] & A+ 4
Tof| A &f Aule] o] FFEEE o ¢ Hel Aozt
ghEth Lorek(1992)9} Turner(1994) % =2 9. Hof 71
=S HolES Hl olsith oA = olE LAY
# 8h, 7 Thyol| A& Kl F 10ho] HAX|E Holtk
7} 18 ~19hof| F7}3ke} 6Fo(Kim, 2012), 2 A19] Z[oh
ol Azt whe kS Helch g, g5 AtolA
=2 23 (17~ 18h)oll Fol&o] ot F7stSi=tl, °l+=
S EH(aphid)o] &gy A=l ok et
(Zielinski and Wojciechowski, 1999). E3t 22 7| x4
oAl Lo Au|o] w2 FolgES Aj77F X FolARt
of A Extsd 4= L, A7) Aol AsiA= A7t
A 71eke] 7] wjZoloh. AH| 9] ol sl Al qhul A7) 9]
AF A= Y Folgy goles A4kt v+
a3t gaolu, Aj7)7t B3t 38U A7MA|= wol Hl=r}
ZF Hudg ohoFslti Turner, 2006). ~2FZEHE= |9
M7 5701 S A AtollA= F3t & 1]l Axhd 3
63, F3} & 6YUoll= 173], 104 o]ollAl= 293] o]
stglon, Fol&d S3717t 5 A= Skttt
o]& A7MA|= 48}t Turner, 2006). A o] Hl%=

2§52 o) to
MU e o
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