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ABSTRACT

This study was conducted to identify the habitat features, nesting habits
and breeding ecology of barn swallows in the Gwangju Metropolitan Area
during the breeding season from 2012 to 2014. Furthermore, this study aims at
using the results to propose a management plan for the protection of swallows
and their habitats in Korea.

It was confirmed that barn swallows fly to Korea in late March and leave
their breeding grounds in late August. For breeding grounds, nesting habitats
accounted for approximately 5~10%, farmland for predatory activities accounted
for 27~52.7%, and rivers took up 10~15%. The home range area was 0.8~0.84
k' and the most land used within the home range was farmland (42.2~53.2%).
The majority of potential prey included insecta, while aranea was also collected.
Among the insecta, diptera was the most commonly sought at 48.3%, followed
by hymenoptera at 24.7%, coleoptera at 10.7%6, hemiptera at 3.0%, lepidoptera at
1.8%6, odonata at 1.5%6 and homoptera at 0.7%6. All nests were attached to the
vertical walls and roofs of buildings, and the outer diameter of nests were
18.2+3.2cm, with a depth of 9.8£3.1cm, an inner diameter of 11.2+1.5cm, and inner
depth of 3.4+0.5cm, and were located at a mean height of 2.9+0.3m. Breeding
nests were attached to cement walls (44.9%), lumber (23.1%), bricks (21.8%),
and light poles (6.4%). The usage rate of nests was found to be 39.0% for
older nests and 61.0% for new nests. Both male and female swallows made
nests and took approximately eight days to complete a nest. In the morning
hours when there is highest concentration of nesting activities, nesting
frequency displayed a range of 14.2~31.0 trips/h with males at 10.2~19.8
trips/h and females at 4.0~11.4 trips/h. Clutch sizes ranged from 2~5 and the
mean was 45. The mean egg length was 18.23+0.73mm, the height was
13.11+£0.25mm, and the volume 1.60+0.11cm, the egg shape index 1.39+0.05, and

- vil —



egg weight was 1.69+0.15g. Only the female incubated eggs and the average
incubation period was 13 days. The incubation time was 50.6£17.5 min/h in the
early morning at 6 am., and about 84% of one hour was used for incubation.
At 7 am., it took an average of 24.5 min/h (40.8%), and following that time, it
was found to be at an average of 156 min/h (26.0%). The weight of birds
immediately after hatching were approximately 1.4~2.0g. They grew rapidly
from four to ten days after hatching, and on the 12th to 14th day, the mean
weight was 18.2g (15.8~20.5g). The brooding period was approximately 23 days
and feeding activity was carried out by both the male and female. The
frequency of feeding during the day included a total of 385.2+66.9 trips/nest,
and was 219.2+37.1 trips/nest for males and 166.0+30.8 trips/nest for females.
The success rate of hatching and fledging were 89.196 and 84.5%6, respectively.
The main causes for reproduction failure were unfertilized eggs, predators,
damage to nests, and the forfeiture of reproduction. There was a high rate of
infection by ectoparasites such as lice and mites. The return rate of chicks was
very low at 0~3%. Barn swallows are distributed nationwide excluding some
mountain areas and urban regions, and the population of barn swallows has
been stabilizing recently.

In conclusion, it is judged that the results of this study will be used
widely as data necessary for the preservation and management of barn swallow

habitats.
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Table 1. Air temperatures during the breeding behavior survey

Air temperatures (TC)

Survey
Mean Minimum Maximum
Nest-building 14.2~17.9 7.3~135 20.1~24.0
Incubation 19.3~214 12.4~15.9 27.3~30.0
Feeding 21.6~23.6 145~16.8 295~316
8. W4 AFE
M2 A FE(breeding success)> Atehd oAl o] 43 Aj7]9] H]E&Z A9

Fih F-3} A& E(hatching success)< AHehE oA H3lsk Aj7]=2] H] & o]

ol

&~ A FE(fledgling success)2 F-3}3k Aj 7|0l A o] A3 A|7]2] WS TA AHAFE

hoss
rlr
=y
X
=2
>,
o,
[N
ot
=
N
N
N
hoss
rlr
=y
X
lo,
=
nqo
fr
o
lo,

(nesting success)< <]

3T
HA 7] ok WA As) 81S wotslr] #J8] v HF-sh(unhatched), & A 33
2] (depredation), <3 ©}2F3lj(infanticide), ©FA}(starvation), 2]

$lS-(unknown) Z&& W2 LR

(nest destruction),

o

X 7] (desertion), &



13- 3h(unhatched): A7, ST Aol &fsto] F3hsbA] &= B¢

S A 97 (nest destruction): § A7} F-A A AU o] "ol -5

%) (depredation): 24 ]3] &, 7L ARG FA AEE A
dob2Hdl (infanticide): -3} 25 Ei= 81 olulo] FA A A L2AH 7
oFX}(starvation) : A 7] AZFo] TASAL AlEE A= AwE AS-

H A 3 7] (desertion) @ & T2 A7I7F A AFol® 2% SFE SHA &

rlo
o
o

22 S (unknown) : Yol o 2= Q= AL

ne

9. AL7AS FF AR

AL 718ZFo] o] 7Hd B2 Al7]oltH(Brown, 1985; Loye, 1985). T3] gF 54
ol Ay Hoj Yol AgARE §A4 5~108 A& XA A7 YT F
A T2 TA R ARE st AT A8 MATE K
HAalel =ZFH At vde] delgls MAE BT ALkt 0, 1~10071A),
101~5007HA], 501~100078 A, 1000704 WA= st HdFFEs FA AT
7} TA B ZARAIZES 30~601 A= ARon, 52 AU AT AREA F%
ok ARNE A7 AYEFLS 70% ethanolS Abgsle] Lol =g RS vHEo

om ¥4, ANBGL Sk

10. A& S
Aule] AR sS 2012 9 2013w WHAY] Fetel §3 F 8~16Y At
A7 A dRAAS7E A7 5 7R o A 4 7hebR (20129 =7, 2013w



A7t MAEQ FA7 Qi ARl At Agel 948 2AEY] A5
of MEZALE AASAT ARRAE AV Ga% AF AFF 53 BYL
2 (D) FAel A8l At drks A ofga AZASAUA? ) Ak Ast
A e o BAE WEAFUA 3) Au7

2SR @) A Aze FCEALE 2

o T
2
%
_|>i
Sy
3
)
=l
o
N
Ol
ol
hinad
°
N
0

(5) AN WEsoF Arka AZSHAUA? o 5747 ARS TS MEAS A
Aletdnh gt 1~4We] A& #3-2 Lubbe and de Snoo(2007)9] &7F<] A4

Qo] UE HEAt B Fuslth 2AAIE 159 PA= HE(Likert

st foAd A5S A HEE -7 (one sample t-test) S o] &3}tk
T3k FrHo R AME Bosty] 98 a3 o] FololAle dd deEx
At AT AR AR F 53W T 26W 0] Fofstdlen, (1) AY] A4 H

AE Y (2) AW A AR RS AFEAAA 1s) ) I8 FHA

T =S A @) FHALYe] §) HA & 6) dAaEe A A, A
HE7IEH 5) 6) 2o gl Sol xFE HRS A9 ¢ JdEF sth



V. 23 4 1%

1 =3 # sy

11 =3 &%

2012358 2014 7b#] 3zt Auje] ey} viAdE B Ao, A
Aol A gk I3 20120l 49 4, 2013l 3¢ 27¢, 20140l 39 24Y0]
AL, HAY S 2012l 8¢ 21¢, 2013l 8¢ 24, 20140l 8¢ 269 = &
A= AT

H

1.2 4733

ATA Aol A 20129 0] HAAINE B 49 4Uol| Au|7F A S A= o]
T 49 179 FA A7 A FEo] 49 216l A AbEs dlon, 59 8N H
F5p7E AlzbE o] oF 35 St 37| AA oladk= AoE YET 23k ®4
= 12 HA S AEstds v 69 4ol Al Aslg A fole 59 269

of 2kt sglen, 8¢9 14Yol EE Aj7IE°] o] st th(Figure 4).

Occurrence at study area
|

Nest formation
|

Egg laying
|

Incubation
]

|
Brooding and leaving nest

|
|
200 30 10/ 20 30/ 10/ 20/ 30/ 10 20 30
Jun. Jul. Aug.

10/ 20 30 10
Apr. May

Figure 4. Reproduction process of barn swallows in 2012.
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oA AHIZE mfske E2 WS A, S BEckrelA 4¥ 109(H,
1993), 74 ghot 3¢ 16¥, viilk 39 20€4 (A= &, 2001), =9 A5A 3¢9 19~29
o oF 9AEA 3¥9 209(H, 20122 BRuEYrh EAAGgAE dY I
A 2006063 %= 3¢ 20¢, 20071 % 3¢ 49, 2010W %= 3¢ 16Y, AlF% 201210l 3€
16 Z2F mefatdvh(A, 2012). # ATolA = 39 24U ~49 49 Afolo] =
ot Ao FAEC Had |3 EAMAGEUE A dREHAAT W5 EF

A= v 5=kt (Table 2, Figure 5). =9 79, Primack et al(2009)2 A
Tdstel] ek AEAEEe] Fbd 9 F3F kg ATE SE L2 =Y
AR7E A Eesks E2 AR 8I7E A9 F 517 A HollA A Teselal

5670 Aol =A Z=efiste] w3 Ane] =gd2 A
gAow tatm, 7] 2xetes #Egdo] vt} st il 71l A = 1921
AN AdAS A5 AH =g ds

=

a
wEEaL ) o]F BlaA A& om AFHI U= 1078 AF el 1980 F-E

A2 o] 5 =Yg el e A4 RUHE 2 Fasteet e
A= A2l wel HAA7]7F Bdeth(Glutz von  Blotzheim  and
Baure, 1985; Cramp, 1988; Brown and Brown, 1999). AF&+& HE JZo] 74+
NA = 249 Ee 3ol AlFetH, 5E9 VAT 5 sheolA 69 2ol AlA
g (Turner, 2006). ol Al M8k Avje] A Abghd S 49 1695-H 549 64
Alol2 HE 49| Algtels ZAog ®uyo] B AFAIel FAEATHA
1998; 4, 2000; #, 2012). th-iEe] ®AIRAIES 22k AA7FA] AAZE 5 W AA]
NA o]FetE AR FRIFHAT, = Ao WA A HIAURYE 14~26%)
= A1(2012)9] 8¢ 16~204 ¥ & Aoz} gldth webA AMl= Sl M Aol A
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Table 2. Arrival dates from sources in the Korea

Arrival Temp.

Year Location Latitude dates () Source
1997 Taean, Chungnam 36°36° Apr 10 80 Choi (1998)
1999 Haman, Gyeongnam 35°16° Mar 16 94 Kim (2001)
2000 Masan, Gyeongnam 35°12° Mar 20 85 Kim (2001)
2006 Hong-do (island), Jeonnam 34°41 ° Mar 20 6.4  Migratory birds center
2007 Hongdo (island), Jeonnam  34°41° Mar 04 9.8 Migratory birds center
2008 Docho-do (island), Jeonnam 34°42" Mar 20 9.3 Han (2009)
2008 Junam reservoir, Gyeongnam 35°18 " Mar 29 9.2 Kim (2012)
2010 Hongdo (island), Jeonnam  34°41 ° Mar 16 4.4  Migratory birds center
2011 Junam reservoir, Gyeongnam 35°18° Mar 21 9.3 Kim (2012)
2012 Junam reservoir, Gyeongnam 35°18° Mar 19 74 Kim (2012)
2012 Jeju island 33°30 " Mar 16 135 Kim (2012)
2012 Dalsung wetland, Gyeongnam 35°49 " Mar 29 13.3 Kim (2012)
2012  Gwangju Metropolitan City 35°9°" Apr 04 93 This study
2013  Gwangju Metropolitan City 35°9 " Mar 27 104 This study
2014  Gwangju Metropolitan City 35°9" Mar 24 11.8 This study
50
40 42
.
% 30 P
= [ ]
= o
< 20 ®
. ° °
10
(@]
0

Year

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Figure 5. First arrival dates of the barn swallow in Korea, 1998-2014.
(1= 1 March. Closed symbols: inland; open symbols: island).
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Figure 6. Map of the locations of the meteorological sites (a) and tendency of
first arrival dates in those stations, 1980-2017.
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2.1 ¥4 &7

al
2] 109%, 4 - TG - EF - FEAYG 100%, FAAY 56% w2 YERL
(Table 3, Figure 7). =3+ F9vl22 A4 - &4
F SA Exsta FA] 27.0%, wEAAEA] 17.4%
© 2 YebtH(Table 3, Figure 8). %
27F WA et o, mA Fux gl S Y- - &R A9 2 o
BAEAY] HgE =4 YERTh W

AA(H5FA, A=A )2 dF 50~100% Hl&S AAsta, ASES T F

Q= FAAIL oF 27.0~527%, A oF 10.0~15.0%= BEsGch dH, Font
2o ggniend gy w4 dstel EAS] B EAol§(FET
o, AR, BA%A 5)9) ] go] A ek

Table 3. The analysis of land use distribution around breeding habitats
Deokheung Vil.  Yudeok Vil

Division Area (m’) % Area (m') %
Residential — Detached housing 86,083 5.6 101,639 6.6
area ~ Co-housing (Apartment) - - 83,125 54
Commercial - Industrial - Mixed - Public areas 153,876 10.0 445725 29.0
Traffic areas 167,176 109 268,230 17.4
Urban green areas (Park, buffer greens) - - 52,155 34
Vacant land (Construction site, barren land) 11,507 0.7 22994 15
Agricultural — Paddy and upland, orchard 775155 504 381,270 24.8
land ~ Vinyl house 35677 23 33307 22
Forest (Natural and plantation) 20844 14 - -
River 237,681 154 147,241 9.6
Grassland 50,101 3.3 2915 0.2
Total 1,538,600 100.0 1,538,600 100.0
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Figure 7. Map of land use in Deokheung village (Star: nests).
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Figure 8 Map of land use in Yudeok village (Star: nests).
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HAAE AA A S g e s g dsdS 93vks 0834k, 97k 0.8
k= UERStH(Table 4). &Wsd Wl EXo] &S KW, FH4A7} 422~53.1%F #HA|
sto] 7Hd Wol ol&sien, tEom A -Td - =F - FEAHe] 125~
21.8%, TAA9 10.2~13.8%, 3+ 80~9.5%< o|&st= Ao = YE

AZHE gedS 2, 24(08:00~10:00)00 &= ¥-5wf
9] 89.8%¢! 0.76km, F9vF=2 58.9%¢<1 047kmol L, F(15~17A)d+= Y &u}
So] AA Ws A WA 795%% 0.67kn, PSS 91.4%%1 0.73kr 2 A =]
A HFigure 9, Figure 10). AlZHdE P5A-> gd35vpSo] 2o ¢ H-2 Hbd

VRS oFo) W AoE Usht AhE PEH =719 Solge et

2ol A A WA

L

o 521m, FYvkE2 A 68mollA Hd 636m= A AT

Table 4. The analysis of land use distribution in barn swallow home range

Deokheung vil.  Yudeok vil.

Division
Area Area
m) 2 (m) °

Residential areas 85,605 10.2 110,205 13.8

Commercial - Industrial - Mixed - Public areas 105,469 125 174,458 21.8
Traffic areas 79,638 95 83937 105

Urban green areas (Park, buffer greens) - - 13,757 1.7

Vacant land (Construction site, barren land) 5,634 0.7 12,993 1.6

Agricultural land 448116 53.1 337,889  42.2
Forest (Natural and plantation) 20,844 2.5 - -
River 80,129 95 64,117 8.0

Grassland 17,260 20 2915 0.4

Total 842,695 100.0 800,271  100.0
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Figure 9. Map of Home range around Deokheung village (Star: nests).
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Figure 10. Map of Home range around Yudeok village (Star: nests).
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HA A A €]
(Insecta)F o, H]ZZE7F2 Av]FHF(Arachnida)= = AtHTable 5, Figure 11).
AE 2557 FTode 2l H5(Diptera)o]l 483%= 7Fg worow tpgrow Wit
(Hymenoptera) 24.7%, ™7 @ = (Coleoptera) 10.7%, =% % (Hemiptera) 3.0%,

2 5/ SEFEelM AE A HoldS Wi

rid

Y

=
3

N

LA 5 (Lepidoptera) 1.8%, #AF2]&-(Odonata) 1.5%, ™7 & (Homoptera) 0.7% %
2 Mg ZFEIUH(Table 5). AFH FTEL dEHAAE 2387/, I3

HAA A AA] ZA HolPe AAHow E@ T HiF 264.0+390.170 4 7}

AAFE At AT A ol FHEe AFR(730:673. 1A AN A TS Bk
AL, WAE A A=(83.3248970 Aol A 7HE A A tH(Table 6). A Mol A7]E=E

= <dmelA it 211.6+393.270A1(80.29%0) = 7+ Wokth(Table 4). Hol¥o] <4
2]
(Drosophilidae sp.)& X33 32]5F(Diptera), 717 (Formicidae) 5 Z7]7} 2t
27 ol ARHJY] WZolvh A Holde] 275 B, <4mét >8mm =
AFH A A (p<0.01), <4~>8mne &7 A oA (p<0.05) 2H7 & 374 FFHT}

&t THES BAATh

m 275 ZAREE tiE e S fEoA w2 FHEE B, o

[
B

1

rlo

N
rr

do
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i
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Table 5. Composition of potential preys

Division No. of items (%)

Insecta Diptera 709 48.3
common fly 568 38.7

Culicidae, Tipulidae 141 9.6

Hymenoptera 363 24.7

Coleoptera 157 10.7

Hemiptera 43 3.0

Lepidoptera 27 1.8

Odonata 22 15

Homoptera 11 0.7

Others 38 2.6

Arachnida 97 6.6
Total (no. of items > 4mm) 1,467 100.0

Table 6. Abundance of potential preys by environmental types

Size class
Area <4mm >4 ~ <8mn >8mm Total
N % N % N % N

Total 211.6+£393.2 80.2 47.7+79.7 180 47465 1.8 264.0+390.1
(28 nests) (16~1,575) (1~365) (0~27) (20~1606)

Nest site  56.2+33.9" 675 255+244" 306 1.6+£2.7% 19 83.3+489
(10 nests)  (16~127) (1~74) (0~9) (20~153)

Forest — 702.0+676.3" 96.1 15.2+10.0° 2.1 13.0+8.0" 1.8 730.2+673.1
(6 nests)  (46~1575) (6~33) (3~27) (88~1,660)

Farmland ~ 93.3#57.7* 41.0 130.1+130.0" 57.2 4.0+5.1* 1.8 227.4+99.0
(7 nests) (30~180) (10~365) (1~14) (83~396)

Grassland ~ 98.7+65.5" 839 16.3+1.5" 139 2.7+£38" 22 117.7469.5
(3 nests) (29~159) (15~18) (0~7) (44~182)

River 100.5+60.1* 86.6 14.5+£9.2* 125 1.0+14a 09 116.0£70.7
(2 nests) (58~143) (8~21) (0~2) (66~166)

F-value (p)  4.555%x(0.007) 3.427+(0.024) 5.545%%(0.003) -

Note :

All results are reported as mean = sd., N= number of potential preys. *p<0.05, **p<0.01.
Duncan: a<b



River

Figure 11. Photographs of potential preys survey areas. (Two traps were
removed from grassland and river, and 28 out of 30 were
analyzed.)
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Figure 12. Photographs of insects collected by ’sticky yellow traps’.
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53] wolgidt Jael 4G 3

e
B>

AR= v A A A sEA RE
= AFstes w4 A (farmland) 2} 23 A o] A Turner, 2006). AW = 2
golgl&= FAE 317] wite] 2Ad &S AT F s F G472
S (Brown and Brown, 1999). & AFddAQl G3vt&a FYnbSe EX| o] &
FES AvRE FAA F 5~-50%2 7P B EExsged, gdgoew A
= . B3t

SEAGol oF 10~29%, wFAAEAZE oF 11~17%, stdle] oF 1

ol
-

0~15%, F7AA o] o 6~1200]9a, Ade 1% olshairk. Anzk G249 F
AAG L A G £4 TFsA G FAAAANA AL, (D), 24, 4EA
Fevhe 346%2 vhebdth @8, Jaxsh volg

2 o8] e FEFUCIHE)N 4Y - B - £ - FEA

12
o,
=}
2
rlo
Ny
olol
h=)
o
B
=)
ol
X

L2 (Kingery, 1998; Soderstrom and Part, 2000), & Aol A% A2 1.4% o]
2 e dsasts Aol obd o fAH A EA] LA
© BRI VE 5o duiAstE Qe JAH oz A AA

Hsh7l wgd = glow, divled Skt A ARAIAE R Qe Holdl 2%
5 7] ol (Munteanu 1998), &% &7 mUEHS S8 A28743 A
sb S dofste]l FEHE deteta dElshs Aol o]FojxoF & Zolt
Al ARt or SATACNAN HoldES s, I o xAMUS= T
AU vE WA e THEN AR AN E AAs= A2 Holo| FH
= Hus sACAM Y] AgrE a8, o= EAHEY ATt
2H)7F Z7] wjiEo]th(Waugh, 1978; Evans et al, 2007). =3 %E
Bt 170m HH7HA £42ES s, Hd 600me] AL (Meller, 1987), o2 o}s}
Hrlo] JfATS HE 400m=E Hi¥ il JATH(Snapp, 1976, Ambrosini et al.,



2002). EFF 292l A= FA A 500moll Al o 225k, 1 9= 8~%ha
2 A3 vH(Gruebler and Naef-Daenzer, 2003). 1=+ A3 B x| o}o] A=
SA A 1.2km ool A Ax7F HolZES st &F WHee 450ha® &AL
AHBrown and Brown, 1999). & Aol ¥4 H]8 Al YEvpSola 241~
52lm W9, FEnbSolA 68~636m "R 7S WEzl AFAIANET Z Aol
v fle e YEgth 183 Ped WA (80~84.3ha) MAA WA AT
oz 7] wEel FHY A2 AAE ddeR § AR ¥
Ao, w=o] Al AU RG S B A2 Ao Rl o] E £

v 8 Aol x4 Wele ZAS] Aol 5 AlQstar: A Al Ak B

Al
wo] 7hgAel el meh ek Ao

O
2
=
rlr
ol
By
§2
rlo
N
o
=2

, vhE ) 22 79 2 JEFS o (Taylor, 1963;
Peng et al., 1992), o]ol wz} #H]

o 4 Aart b F vkn Basta 9
th. Loske(1992)% 4~593} 99el ¢, 6~79°l& 24d a5, Yetel,

T4, AEgn], 8¥ol= T, AoEs F2 olgst=d, 69 H 812molA 8
Holl 23Tm7HA] AW L7F Wettha g Th Turner(1980)% 94 7|7Fell 295m,

Abekzlol 312m, E#7]el 269m, 12k WA o] Ftell 188m, 22} WA ¢ o]
Fotol 138m=z WA Ao wel Hyt LA Aol Aashed, ol AMZF FA4
2 AT Bole} &g EdEAY A7l A Fold "art fle Aged o Hey o]
st Zolgk siGitt B A= 13 WAe] Al FolAl7]Ql 69l ZARSE A
g &5 AAA Y GAMZ P A7|E A Ul Alb] A A e H e
& Tetd davt dvta A4Erh AEsd W EXol &2 $4A(422~53.2%)7}

S AFAskaL, sk 10% mwko s ueht wA4X7F Fa 24 FEA 9
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Table 7. Percentage composition of the diet of adult barn swallows

breeding and non-breeding seasons

% %
Diptera

%

Coleoptera Hymenoptera

Location

Source

Breeding season

10.7 24.7 48.3

South Korea

This study, 2017

78.0 1.9

14.4

Poland

Glowacki, 1977

42.8 12.8

39.8

Crimea

Kostin, 1983

69.1

26.1 1.0

Scotland

Turner, 1982

Non-breeding season

48.3 7.6

36.8

Malawi

Waugh, 1978

12.5 3.4

96.9

South
Africa

Kopij, 2000

82.0 8.0

6.0

Waugh and Hails, 1983 Malaysia




HA 7] Hob ¥AslE Holo =A7]E thdksln, Waugh(1978), Loske(1992) ¢}
Egger(2000)x= dukz o g  AG E(aphids), SollF(march flies), 7%ute]F
(nematoceran flies, X2.7]¢} 2w+ 5)oF &2 22 A7|e] Hol= ofF Futol] 2
A&t eFlal, Turner(1980)= 22 WAjo] 12k WA HT ¢ & wol& Heval
stttk vldd=oA e Hol FHREE <dmolA 5870A], >4~ <8mmof A
17HA], >8mell A I/RAI = 4% 250 AAl Mol 83%E AHA 83 =tl(Lubbe
and de Snoo, 2007), ¥ A= <4mmol A 21278A), >4~ <8mmoll A 4874 A, >8
mol A 5/ Z 48 ZFo] AAY 80%= W& oy HA FTHEE B A
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3. A4 AH

31 944

311 A $A

B oAAEAE & AR ANE 9aA FEEI%0E g dsagen, o
ol I 77%, PFSE W 26%2 YERTh A% Wee] mE ARHEL w5y
(53.8%0) 3 719+ (33.3%) 2] o] & H]&o] EUTh A F2 x|= ¥{H 37.2%, A

vF 24.4%, APE 231%, FE 115%, R 38% o= YEpdh E3 FAo] %
Ayl AL AWME 4.9% A 231%, 95 218%, A5 64% wOo= LpEyk

Zo] v wEFRTh foldh Al Btk (x?= 31.13, df= 7, p<0.001, Figure 13). #|H]
FA o] ek JEo] 21.8%, A ZEo] 154%, He% 2 FeFo] 2+t 12.8%, BA
Zo] 115%, 5%°] 103%, 5% 9 HAZEo] 77t 77%= HEwe=d, g5 o
A 2 Aoz YeutHx?= 895, df= 7, p<0.001, Figure 14).

HAE2 7 e 7009 A0 ES ‘closed” (AbHo] ®#loz mo| 9l&)9t
‘half-open” (3ol 7R El SdF)o 2 F&Este] /WL FES AR 23

‘half-open’ 62.9%, ‘closed’ 37.1% % YE}stH(Table 9).



Table 8. Nest site preferences of barn swallows

Variable n %

Type of building

Residential house 70 89.7
Barn 6 77
Village hall 2 2.6

Type of roof construction

Brick house 42 53.8
Tile-roofed house 26 33.3
Slate-roofed house 7 9.0
Sandwich panel house 3 3.8

Type of attached sites

Wall 29 37.2
Eaves 19 24.4
Front door 18 23.1
Window 9 11.5
Gate 9 3.8

Type of attached surface material

Cement 35 44.9
Lumber 18 23.1
Brick 17 21.8
Lighting 5 6.4
Etc. (hose, plastic) 3 3.9
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Figure 13. Direction of the building.
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Figure 14. Direction of the nest.

Table 9. Preference type of building by the barn swallow

Type of building Number of nests Occupancy rate (%)
‘closed’ (four walls) 26 37.1
"half-open’ (one side open) 44 62.9




2ol o] &H 3/ A AVE FA3 A, B A 95 AAA)
18.2+32cm, zlol(B) 9.8+3.1cm, A WS AZA(C) 11.2+1.5cmem, WS Zo](D)
34%x05cm, s* F7(E) 1.4%04cm, &* ZH(F)2 9.4+22cmo| Tt FA9F A7t
A (G 46%14em, A FY/Fwd A= H)+= 45.0£53.50m, A|HAA 5 A
o] Eol(Dv  29+03m=  YERITHTable 10). E3F  Sx]9 FA=
306+102.7g(n=30, 144~578g H<el)ol A3 (Table 11), HF-25%](318.2+110.1g)7} A&
A](289.4+92 4g) K.t} o7 AL Ao R yEhgou EAHC R F93k zjo]= ¢l
© Ao Z YETHt= -0.75, df= 28, p= 0.46).

Table 10. Dimensions of barn swallow nests (n=34)

Variable Mean SD Range
A. Nest diameter (cm) 18.2 3.2 10.3~25.0
C. Nest depth (cm) 9.8 3.1 3.3~16.9
B. Nest cup diameter (cm) 11.2 15 8.6~14.2
D. Nest cup depth (cm) 3.4 0.5 2.3~4.6
E. Thickness (cm) 14 0.4 0.5~2.1
F. Nest width (cm) 94 2.2 7.2~20.0
G. Nest - ceiling length (cm) 4.6 1.4 2.2~95
H. Nest - door/window distance (cm) 45.0 53.5 0~193
I. Nest - ground distance (m) 29 0.3 2.3~34

Table 11. Barn swallow nest weight

Nest weight (g)

Variable t df P
n Mean SD Range
Nest New 12 289.4 92.4 175~430
-0.75 28 046
Old 18 318.2 110.1  144~578
Total 30 306.7 102.7  144~578
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Figure 17. Parental nest-building frequency by sex during daytime (n=2).

Table 12. Parental nest-building frequency and time by sex during morning
Frequency Time (min) Total (n=b)
Hour
Male Female U D Male Female U D Frequency Time (min)
31.0£12.6 15.5+£5.0
8~9 198+6.1 11.2+£72 40 0095 81+x15 74+38 80 0421
(20~46) (11.4~23.1)
22.0+8.1 12.1+4.9
9~10 12.0£57 10.0£6.3 105 0690 55%£3.3 6.6+2.8 10.0 0.690
(10~32) (45~16.8)
27.2+18.1 159459
10~11 15.8£11.7 11472 95 0548 7.9+£2.8 80+£39 11.0 0841
(11~58) (7.7~22.2)
21.4£6.8 12.7£4.3
11~12 13852 7647 4.0 0095 6.8£1.7 59+43 11.0 0841
(13~30) (9.0~184)
14.2+75 7.6+54
12~13 10.2+#4.1 4.0+52 4.0 0095 4812 2848 50 0.151
(6~24) (4.0~16.6)




A9 9F A7 135~183cm, A UZ A

~57cm, TA ¥ 95~10.1cmn= XLl ol(H, 1998; 7,

2000), ¥ AFAHRe} Z AolE: HolA FRhov AAEE HeFAE EFHE o

Qo oFzte] WME L 9 Aow dud ol Al Al Fxe] e e

o #AGle] TAE Aow HUE vk
]

(#, 2012). L&

Sopspol wekth AL A el H7] 48 Rol $AF A& AL FAY
NG EARZRE A7)7] e AL o] ey WE o oA 7k

o] Be ReIME E4A7L Aol @A 97] wWEe] AulE QA Fstole

Wy 12

of

S AFoaM ~x2s Hostde olgta ddd

r
it
)

AB|7F o] &k AR TA YA = W =EEA g A= qlgtel
e FREO Y - 9 Juk(Turner, 2006). Pikula and Beklova(1987)&= 54
W oSol 7ol FAE Alethal Baskdh & ATA oA

#HE2E sAe dF FEEQ FH, Fa, k3w Tl FEEo] dfdvh g
(2009)2 2 AlQbtoll A S8, o A3, w38, AR E, stal, B] o] & &
of FAE Aetta Bagk vp k. 2 AFE FIA = AA Hdt 29m(2.3
~34m H9])e] Eolo FAE A=, Maller(1985)¢] 2.0~50me} FAFSF L
L}, Mcginn and Clark(1978)¢] 3.0 - 4.5m, Sakraoui et al.(2005)2] <Al 4] 39m
Fo| Hupe w2 HolQlth W3k ARolE ol A Zo|A = Wt 25m EololA
SA7F ARt Baso]l B A AgrorE okt wekth(Dolenec, 2002). 5
SW=oA 1897 A9 41%+ 3~45m, 38%+ 2~3m, 16%+ 4.5mol, ©A|
5%E 2m ©°]3t® Hit 33m= Aty B a3 JrHMcGinn and Clark, 1978).
A Eolo] Wol= AAom ASFEY] JHet Eol7t vhefstr] ufol
Ao ol o debz o R HIt HE AHE A

5] s
Gl "Wt 2~4m Eolo] HEd TAE A= AR yEu=d, olHd A

==

A



A= A EAAS FAFEIE BEWS 5 Qo] ATsE Aow mal
(Turner, 2006). &8, ¥ AFAGel BARRAGe] F9E A52Q) £4 343}
Avla Amste s AAA 2L 9ax B4 WSt G248 olFen ol

ofgh &= glow, WA JhAlT BEFS Hotste Holx: =wo] 2 ot Addh

AH] sA = HE 12~159 A% Ao]8-3}, Radermacher(1989)= ol 241d
of- g3ttt sitE AsEMECA FA O] Aol&2 1xF WAl T6%, 22k WA
21%, 1~2zk¢] ®WA7|7k A 68%= YEFSTHThompson, 1992). FAFsHA
Loske(1994)= 85%2] ®2)2go] 12k M3} 22k 2] Fetel] 22 A& o83t}

, A(straw), 7159 € & o3t 3S 3o open cup
Hgow TAE WEY, 159 750~1,400 pelletsE ¥&3Fa JQTHGlutz von
Blotzheim and Bauer, 1985). 94 7|3Fe dutx oz 5~129 AgH, A7} ym

W o =o]d ¢ da, HA 39 e ZAE 17¥90] A¥ 4 A tHThompson,

BEd skl A A, ARl= A ke FEed diRE dasklen, o
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o
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o
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(Hansell, 2000).
2FEWE AGA = L2gsS st shFol 2417 Huly, A|7d 3

1+ 85 trips/h, 7} sk wj= 20~25 trips/h &2 B8] 2™ (Turner, 1980),



A 30 trips/h (5~42 trips/h) o] At (Meller, 1994). = ol A
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ool A7+ A7 182340.73mm, @7 13.11+0.25mm, 3 1.60+0.11cr, & el
A9+ 1.3920.05, FAl 1.69+0.16g %= A ATHTable 13). WMol Al=(CV)= 2+ 54
A T ¢ FAMS 1.40~2.02g, CV= 8.99%)°A Wo|7} 71 & A= ey
o & 2718 SAeR £43% Ay, & Ay &A Aol Fr9k I

Abololl o] dk AaBAE Ao p>0.05), &4 FHATY & Ha= Fos &
o] ARAAT = Aoz e THP<0.05).

Table 13. Egg traits of barn swallow (n=53)

Egg traits Mean+SD Range CV (%)
Length (mm) 18.23+0.73 16.70~19.71 3.98
Breadth (mm) 13.11+£0.25 12.54~13.65 1.92
Volume (c) 1.60+0.11 1.34~1.76 6.60
Egg shape Index 1.39+0.05 1.27~1.50 3.47
Weight (g) 1.69+0.15 1.40~2.02 3.99

Note :

SD: Standard Deviation, CV: coefficient of variation

3.2.2 @v) @, X273

sl ab@eE 2~5709) W R dehgton Hit 45+0.770(n=59)°] Atk g
Shall Ak AT AR Ao FA)7 45+0.670(n=23), HF25 A
(HA7] Aol 2o FAN7F 462087H(n=H9)2 T Ho]& FHEE F3 Aol
LA (t-test, t= 041, p= 0.68). HAA7|H == 12k HA oA 4.8+0.67H(n=33), 2
b Ao A 4240770 (n=26) 2 F] gk b= flATHt-test, t= 353, p= 0.1, Table
14). gl A Aberdo] Aapghel] whek 73kl th(R?= 0.2081, Figure 18).

ES7IZFe Hit 131+1.09(n=56)2 HA 12495 H Hd 1692 Yelyo =
2B717He HASAH (YA A, 525 A]), HAAZIEAA}, 221 H2), ke Ak
A7IHEGE~5/NE 47 o3t 2ol WAL A dtHp>0.05, Table 15).



Table 14. The clutch size of barn swallow

Clutch size

Variable t —test df p
n Mean SD Range
Nest New 23 4.5 0.6 3~5 -0.41 57 0.68
Old 36 4.6 0.8 2~5
Brood First 33 4.8 0.6 2~5 3.53 57 0.1
Second 26 4.2 0.7 3~5
Total 59 4.5 0.7 2~5
6
5 A O OO OO0 O® OO0
R?=10.2081
4 1 O O o0 [e]el(®s)
253 00 O ©
=
@
2 1 O
l _
O T T T T T
0 20 40 60 80 100 120

Laying date (1= 1 April)

Figure 18. Clutch size in relation to laying date (- Regression line).



Table 15. The incubation period of barn swallow

Incubation period (days)

t/F df )
n Mean SD  Range

New nest 21 13.0 09 12~16
Nest t= -035 54 0.73
Old nest 35 13.1 1.0 12~16

First 32 130 07 12~15
Brood t= 087 54 0.9
Second 24 13.3 1.3 12~16
3 4 133 13 12~15
Clutch 4 15 135 15 12~16 F=157 2 022
S1ze
5 37 129 06 12~15
Total 56 131 10 12~16 - - -
323 X PE
X2 dFlo] AHEst= Aor #AAEHEHJAOW FFL XAV Fok Fl
A vel FRATAY 54 AN FA ABow, Al A AdE 52
ARG A ghot b3tk BAE Shlahis AEwt kot

A=, A o AlRhg EZ e of 6A1F-E 5064175 min/h o2 A|ZFE oF
B1%5 Est=d Auletdon, o TAld = Hit 245 min/h(40.8%)°]H, L °]
T2E B3t 156 min/h(26.0%) 2 ERETE F7he] o] E AT Al R
AEZ F23F Zo]Z B ow(F= 12,023, df= 11, p<0.001), &3 6412 FEA|7F
< o& ARG w9 fFoeA S8l AR TH(p<0.001). RS EFAIFES AFE

g Ha 723 o3k 59 AAAAE HAHr= -0.617, p<0.05, Figure 19).
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Figure 19. The relationship between incubation times and mean air
temperatures (n=bh).
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ATE T I & AVI(FAE 1823mm, 7 13.11mm, FA  1.69g)=
Ward(1995)7F H.arsk it 74 19.6mm, @74 13.7mm, FA 2.0g9} Cramp(1998)2]
A7 19.7mm, @78 13.6mm, Verheyen(1967)2] %74 20.2mm, 74 13.7mm3} H|uls] =
717F oz Ao 7hele ol mulel = 3 20019 Wit dd 16.6m,
@78 122mm Hoh= ofzt & oo, 1(2012)¢] Wit &7 16.1~19.15mm, &7
11.3~13.35mm, A 1.64~2.03g9H= frAbetdth /oA g Abdsgel o 27]
= ArEd (Hails, 1984), 979 AA® (Desrochers and Magrath, 1993), A=

(Perrins, 1969), 2Fg+ <=4 (Murphy, 1994), Ho] 84 (Boekelheide and Ainley,
1989), A9 H7el(Horak et al., 1995), % (Noordwikj et al., 1980), i 7]
2=(Ward, 1995)3} 71} 810 <ola debxlth 38k Horak et al.(1995)2 & ©
BEY & AN =718 ozt grkar &tk

oA ol A Ao shul AbgtE AWk o R 3~670la, W2 FHul 871
7HA B 3l Q) oh(Turner, 2006). A2, shal] Abgby= 2~57) W= Hat
457K(AAF W2 4870, 22 W4 4272 yEbst=d], siel A ek $H2001)0] B
g 12k Aol 4770, 23 HA el 4170, §H2009)9] 12+ WAl 4970, 22 2] o
4170, #H(1998)] 4570t FAREEAT e B AFAT 12 WA shaf Ak

b2 MANT B AR WANIIE Kol AFE Gl a5t HojHE A
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M7= FHE(Head-bill) 16.3+0.7mm, F-2](Bill) 3.1+0.3mm, &7l (Wing) 10.9+1.0m

=B

A (Tasus) 7.3+0.7mm, A5 (Weight) 1.6+0.1go]lA L, o] A3sl7] A(F-3 & 18Y)d]
= F#HA 279+06mm, 2 64£03mm, €78 78.0+25mm, H3 11.5+0.2mm, A%
16.6+15g°1%0th 4 4FES 73 0.8£0.06m/day, 2 0.2+0.03m/day, 27N
4.8+0.2mn/day, -2 0.3+0.05mn/day, A< 0.8£0.12g/day S = YEFETHFigure 20).
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Table 16. The brooding period of barn swallow

Brooding period (days)
n Mean SD Range
New nest 20 22.6 2.2 20~30

t/F df D

Nest t= 038 50 0.70
Old nest 32 224 1.4 18~24
First 30 99.4 11 20~24

Brood t= 02 50 084
Second 22 9225 24 18~30
3 4 92.0 07  18~24

Clutch 4 13 1.7 17 18~24 F=223 2 012

S1ze

5 35 922.8 16 20~30

Total 52 9225 18  18~30 - .
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Figure 20. Scattered plots of head-bill, bill, primary wing, tarsus lengths and

body weight of nestling. Points are means of 40
Vertical lines show the S.D..

individuals.
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AM7NA HelE F= Holdse o - F7F 5oz FHsATY Hol W=
6AF-E HH F7bsto]l =2 232 104 HXE Holvprt &
T8 42 A 4%FS HAYH06A - male 11.8 trips/h, female 15.3 trips/h;
10A]- male 31.8 trips/h, female 22.8 trips/h, 17A]- male 84 trips/h, female 7.4
trips/h; Figure 21). F7H06:00~18:00A])e Hi+ Ho] W= F 385.2+66.9
trips/nest (312~456 trips/nest) R o.M, A= FF 219.2437.1 trips/nest, &H
166.0£30.8 trips/nest &2 ZALEQITE At Hy geo] WEE F 32.1+123
trips/hol™, A 2= F7 183+7.8 trips/h, &% 14.3+45 trips
ojghgo] © A o]FolAa ATk AIF Fo] Wke AEE 104
(p<0.05)¢} 15A(p<O.0D A 1%k ZFo] 7k AN AL, =1 2]o] AlZtell= Aol 7k fle=
Ao 2 Ve
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=d A= AR 73 123+31.0 sec/trip (1~248 sec/trip), 9% 40.9+83.
sec/trip (1~749 sec/trip) = 7o) W oA LalFet A|7FS AR = Ao
Z YehWth(t= -7.223, df= 653.053, p<0.001).

TRkl A71e] wiH Nk AT i 456484 times/nest (36~57

times/nest)©] It} FRo] Fo] HIEe}l X7

lo
=
rE
rE
ol
rlr
s
i
to
2
o))
>,
-z
v
o|N

=
o] AAAAE HATHr= 0.609, p<0.05, Figure 22). A Aj7je] vy HlE+= Fol
NEels g2 da A 1749 S7tsts d38S A F2o A A7) 7k
=2 vro g wjHEE HiEE HiF 16.6 times/nest (10~23 times/nest) & % wjw

Hl5= 9] 36%(23~48% W 91)E AFAeFA T
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Awlel A 7l= 538k 5 3~10Y Abolel 7H whE Hx= AgAsi, 12~164
Abolo] AFE Wit 22~2Bg 02 AE AF(16~22g) Rt & Ao By
a1 ¢)+=dl(Languy and Vansteenwegen, 1989; Millard et al., 1990), ¥ oA %=
4~109 Abololl F&aAl AAsA AL, 12~14U0] AT HH(158~2050)S B
Atk ARl ATl Haglol =Ed F sk, ol dgok ZEd 22 A

ZA Y FHol ZFolE7] wjiEoltt 7Hliver)E X &3 thRiol AlxzA Y AxE
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o
fr
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By
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iy
lo
o,
X
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Aoz Mt (Martins, 1997).

Aol S Ay A Aol wel efghe] zpolzb =], F=ol el 3
T S5F7172 21.09]M(16~269 W9, BTO Nest Record data, Crick et al.,
2003), wl=roll A= it 20.7€(18~27¢, Samuel, 1971), =3 HFHAA = 21.2¢
(18~26%, de Lope Rebollo, 1983)2 H =1 gt} FoA By 37171
20~244(H, 1998)2 &+ A7+ Ayeb Hszeideh. A ATelA S57]3te] 144
T 1599 & 7I3to] HuEHQ o o= sAo] WER of7]H o] & o]iol

tHGéroudet, 1961; Anthony and Ely, 1976).



LY FEE, 7] 2%, T35, A71e] 4 (begging) Xt ## o] Slth(Bryant
and Turner, 1982). #l¥]e] F98 9ol 5o/ (Syrphidae)et I+
(Muscidae)= A 2o =2 H|3S dl=dl(Lewis and Taylor, 1965), ©]&] 3k 3]

g5 B Ao =& 9H B HoNlkE AR Aol QS AHeow
GHE T Loske(1992) ¢} Turner(2006) % %< QAo 714 =& FHol&S ®olt) s

A& Holthr} 18~19A]o ZF7fetet 3t
e HEs B
7Fetd =, ol A EF(aphid)] 543 AdAo] dvtar -} (Zelinski and
Wojciechowski, 1999). B3 £& 7|9 7oA 3o A|H]e] Fo]&so] vrolx
= AL A FolA el A77F AA Enksi A = dar, A7 Fdo] AiA =
Ho AZ7HA] 71kE] 7] wfitoletal skt AR FoldsolA g A7 A
B MATE dY Folgd wol&S AAs = vlg T8 adow, A7}

B3 & 8UA7MA = Ho] Wiyl zZF ErE st (Turner, 2006). 2350 =

R
vl
ol
<)
e
4z
rO
-
=2
>,
Al
rlo
&
=
\1
}—A
(0e]
>,
E

Folgol o F

o

Z7tslt7b ol A AR = A A tHTurner, 2006). AW Fo] Wixi: dlnl=
A FRe 13 2 23k HA A Hit 46% F 33 (Meller, 1994), ol&g]olol| A=
AR 10% %= AA FolstAth(Saino and Meller, 1995). =jol A& F-3F &
6~8% Afolell Fol St 5438 FrhstH, A3td ol Wk oA 7

trips, T3 4.7+1.0 trips & X 3%k v} (4, 2012). & A A3} H3I} ¢ 8~
1349 2l A717F S7AAIRL S Al A AIRb Fol Wl & 32.1412.3 trips/h(

71 183478 trips/h, & 14.3+45 trips/h)2 H g = - 9] d3Aa9rct Fol
HEE =2 HJolgloh ey |9 Anje] Ho] wike tisix= A8 A=7}

min/trip2 ¢Fle] AEE fFeolstA o A=, o=

3.3
FolEA FAEe wadl A Holw Agsht G Az FHE Hal
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el HeEe Add & 267709 LolA 23870 o] R3}ate] 89.1%°]%)
2 ATES F3tE A7 T 2387MA T 2017HA| 7F o] Aske] 845%F LbE
WUk WA AFES AA abdd 4 2670 F olad A7E 01MAR 75.3%=
T3t AeEe 5 5A4909%)7F Ekon

olx AFTES AAFA1.0%)7F A om = veyith HAAZ|ER Bd,
X2 4T E 86.0%=E 22 WA ] 83.5%, 83.5%

AN °oF 10% A= zFo]E HAUTH

o,
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e
e
s
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fr
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o
=
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rlo
o
oty
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Ao A7) 7F o] A~dke] 88.1%% WEFSTHTable 17). 3, H2] A FELS At
o] Ao w} A& o8 FHasteE A3S ®HYTHR®= 0.035 Figure 23).



Table 17. Reproductive success of barn swallow

Variable Eggs laid Eggs hatched (%) Young fledged (%)
Nest New 103 89 (86.4%) 81 (91.0%)
Old 164 149 (90.9%) 120 (80.5%6)
Brood First 158 147 (93.0%) 125 (85.0%6)
Second 109 91 (83.5%) 76 (83.5%)
Clutch size 2 2 0 (0.0%) 0 (0.0%)
3 12 11 (91.7%) 9 (81.8%)
4 63 53 (77.9%) 43 (81.1%)
5 185 174 (94.1%6) 149 (85.6%)
Total 267 238 (89.1%) 201 (84.5%)
100 - cc0 OO O o] [eNe} (o] O00CO O O o]
90 -
80 a o (o) le) o o o o
(o] (o] (0]
70 -
- 00 [eJe) o) o R2=10.035
s
,g 50 o
2 40 - )
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30 A
(o]
20 -
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0 T T T 1
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Laying day (1 =1 April)

Figure 23. Breeding success in relation to laying date (- Regression line).
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6770 & Tl 23870 ol F3peti=d, -3t
B2 ke 207 & Zbzh wR3H4.1%), E2(3.0%), T A E=(1.5%), HAEL7

ao® Ralol] At Ao veba, F5b A& 10.9% AT
(Table 18). 18] F-s}¥ 23870A|e] |7 FellAl 20170 #17F o] &sti=dl, o4&
of A ade et 7ol EAd ok gFF B wMAEV| TleN(HZ
3.8%), Golarsl L AAnH(A7 21%) T2 YERon, o]h A& 155%
A tHTable 18).

Table 18. Causes of eggs and hatchlings failures

Egg failures Hatchling failures
Causes of failures

n % n %

Unhatched 11 4.1
Predation 8 3.0 9 3.8

Nest destruction 4 1.5
Desertion 3 1.1 9 3.8
Starvation 9 3.8
Infanticide 5) 2.1
Unknown 3 1.1 5) 2.1
Total 29 10.9 37 155




o

A= & 27 HEl] =2 F3F AT E0% o) olh AHEE(38~
80%)& Kol zZloz UdHA  QItH(Turner, 2006). A7+A7, H3 AHTES
89.1%(12F W2l 93.0%, 22k 2] 835%), o4& AFES 84.5% (1A W2 85.0%, 2
2 M2 835%)2 wulell A By 3 3H(2001)9 F-3F dFE0A
22 W12 70.7%) B olA& A EAA WA 76.9%, 23k M2 655%) HrtheE w& A
o2 yehgen, 7(2012)e] o3 F3 dEFE 824~%B7%, olih HIE T
97.8% 2 3H2009)9] F-3} HFE 834%, °l4& HFTE 83.7% AT= FASFAL
02 ATFZAAEY AR B AFAAE 79 A 5o EA ] ogk JEF
o2 bkt o F 3.0%, §-3tst A7 F 3.8%7F HE Fe 2oz et o
2] ATAdA A EARE WR, A, S ESS
o, & e]7] %) To] Hu¥a ori(Turner, 2006; 3+ 2009), AlH2] G5

A5 AEsHAl delr] fsiM e e EUEHP I 22 A7Re o83 AL

7] waw Aolet wad



4. A 7185

41 AA7NAS 7 =

l

lr

AW 7F HAsHE FA A AL 7S FEE A A3, Amblycera(e 2

gololy) So ol(lice), HXE=71(Dermanyssus gallinae), W%7|X=7](Argas

0

reflexus) 59 HE7](mites)9} L 9ol Av|F(ZAEAv]F Salticidae), =7]F
(Culicidae), °N<=A]= ol(Attagenus unicolor) 92 AEFE% AHA. ZAME &
A= ook Me=7]e redulgel vl Ehth(Figure 24). 18] Ao 7|AF 724
i R AATES AATA FEEARY, 1A M I 23 A gbel] 242
Aol= AN (P>0.05), 22k MAjo] 13} WA BT o] ot w2 BaFs
1 (Figure 25, Figure 26).

AR 2770 A F 2170(%F 78%)9] TAClA ALV BFel HEE Aow
AN A=, 1 e TS A EE vt A vER oY, 10071A 7
7F oF 56%E AHAER o, 1000704 o] = of 22%E AFA|she A= UERR
(Table 19). SAA o= M FA 2 AA7|BF AT 73 HATE, ol Ay

¥, 4 AT Eds Aadde gle Ao®Z Ut (p>0.0



Dermanyssus gallinae (571 =7])

Attagenus japonicus Salticidae sp. Culicidae sp.
(larvae) 7% A F 75
off = Al g o] (%)

Figure 24. Photographs of major ectoparasites collected in the swallows nests.
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Figure 25. Analysis of ectoparasites infection between new and old nests.
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Figure 26. Analysis of ectoparasites infection between first and second brood.



Table 19. Clutch size and breeding success in relation to levels ectoparasite

infestation
Number of ) Hatching Fledgling Breeding
. n Clutch size
ectoparasites/nest success (%) success (%) success (%)
N 4.2+1.0 91.1+£14.4 75.0£41.8 68.9£42.5
one
(3~5H) (66.7~100.0) (0.0~100.0) (0.0~100.0)
1100 5 4.3+0.5 88.3£20.4 88.3+12.9 77.5£20.4
(4~5) (50.0~100.0) (75.0~100.0) (50.0~100.0)
5.0+0.0 96.0£8.9 84.0£26.1 80.0£24.5
101 ~500 5
5) (80.0~100.0) (40.0~100.0) (40.0~100.0)
4.8+0.5 95.0£10.0 85.0£19.1 80.0£16.3
501 ~1000 4
(4~5) (80.0~100.0) (60.0~100.0) (60.0~100.0)
47+0.5 925£11.7 89.2+12.0 81.7£9.3
Over 1000
(4~5) (75.0~100.0) (75.0~100.0) (75.0~100.0)
4.2 1z

2] ArHE 871 gtk kA olE e TAES B A7|AS
7492 g5o] BrkBarclay, 1988; Moller et al., 2001). AH]ol A R=7]9} A 3}
2] i (blow flies)e} 22 A7 AT HAS AAAA 23 HA Y A EE A
1M, A AARS Fste] HA AFES BHA 8ta(33% o), Aol AEE
tuA s, AZSEHE 9 ok AFTES Ha

Barclay, 1988, Campbell et al., 1997; Brown and Brown, 1999; Saino et al., 1999,

A Z1tH(Shields and Crook, 1987;

Saino et al., 2002).
Aulel 997 4% ATE Fol 713

(tropical fowl mite)2 %Fo] RS FF
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2 o7 A9 AES AR ET]
slo] ofe] 744 3
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(Mgller, 1990; 1991; 1993). 4 M7+

25 S o4



FEol th Bolsh WAL AL wel AAFE AL F o} AR 54
o &= 10,00071A ol 4% S 4 AtH(Turner, 2006). =715 7FAaL Q= AlH]
REEo FA W QE)e Fo 9ol MAAe] EAFE REE 3R 1o
Ae7le) st vk s vHMoller, 1994).

AAAF) Y fR gArEL A FhAon gk et
1% Aol A FEe] g BAE A el 5367} olastela, WEY|7

A TAE 73%7F o)A grtE HiE JrH(Moeller, 1990). 12 W Alo) A k)

A=
1997), i Argbert & FRE g 7 7S =E2 7beAol ATH(Saino
et al., 2002). T3 AL 7| FS 2% <

I AFE9R(4.26 eggs)= 7]

AZol Sl FAEMU64 eggs) BT HolA|= FHo] &Rl¥ ul lth(Moller, 1990;
19D, W4 Aegd A7) #dd 5o dudArt sive Hux e
(Mgller, 2002), Mgller(1990)e] Aol Al 12k WA ] o]4 AFEo] I=7] §le &
A7} 90.1%, XE=7] U= A7F 64.9%°|H, 22 H
ATk txzH oz 7T o7 A7 APEARlE & 4.4%°]™ (Moller et al.
2001), ol=te]F(ouse flies)o] el w=Zd M7= A9 AMgshA &ar oW 3
gk XA ¢=tH(Saino et al. 1998). ¥ AFZA T M= ol(lice)ot F=7]9]
wanlgo] Eoktom AT AR FAE 1B%E 15 1L,00074A o]
TAE 2% Uetwou AeridEe] Adat 2 ddasel wE Alne |
A (s A o] &, Sl AbekaE, WA A
it ded oz Ae7|ATdd deirs Ane vgste]l &5 FIHAS AT
Eall ATl WA m A= dEs AAEA Teots) & et st

s o),
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51 AL &

A el AxAIgE YEutSd fFyvbso WA Fel FANA B3 & 8~16
A Atolo] Aj7IE EFste] 2012 20070 A, 20131 18970 A Z 389/ A Al 7t
AE FAsih 1Ey ZAVRE T A G AY TR A HolA Abek AfA
(2012 87HA, 20131 670A1)7F #EH o] o] 5 ALlF F IHAMAL AVE
o= 2013 ¥ 20149 AR ¢ AAxd S-S EA eIt

ALdsTE ZARSE 27, 20129 -2k 192704 5 A&7 2l A=
2013 57HA 2 AAREL 26%0l0om, 20146 AxT MAE FREA ek
ok 2013de] sk 183704 F 201496l AxrE BlE AS IMAR ALES
1.6%= ZAME AtH(Table 20). 3+ 722 E Fabek WA A 7F 9128 A&l A
=g A= ik

Table 20. Return rates of subadult barn swallows

No. of No. of
Year banded individuals Year returned individuals (26)

2013 5 (2.6%)

2012 192
Subadult 2014 0 (0.0%)
2013 183 2014 3 (1.6%)




Figure 27. Return of banded barn swallow.



Axe] Alase Al Ee AgHor uvdkst, HuloA dg-E Aol
e 12~42%°) Gt A2 HuEAtHBrown and Brown, 1999). 18|31 A4
g AxE 99% ool MAAE s WHAA B HAFTAE o]&dte B B
S (Moller, 1994; Brown and Brown, 1999; Turner, 2004; Safran, 2004; Turner,
2006). =f1=oll M 777 A S Al S BAR AWz Tl WAAE 58571A)
(75%)7F A 23t (Maumary et al., 2007). =92~ Ticino T4 AMEFE&L A
Zo] 7o) 44%, A o] 33% = LFEFRE O ™ (Hirschheydt et al., 2006), ] €& o}o]
Piedmont(Ferro and Boano, 1998) % Lombardy(Saino et al., 1999) A 9ol X %=
AFRE Hl &0l 7] 55 AT
Ame] 7hA] F2p Aol A Aj7|eF FEREY A xo] Fla Hleo] vl¢ E2
Ao @Wol Buxi 9=, Mason(1953)2 7HHAE Fae Az RBIAMA F
34%7F A28kt aL, M7= LTI8NAl & 9A 2%Rke] vhEalol Eofskth ekl
AE e 198 7= 7S SAAR A9 FZolkA dow, FAA A 30kn oW
ol WA= HA9E= A9 ¢lth(Shields, 1984; Turner and Rose, 1989; Brown
and Brown, 1999; Balbontin et al., 2009). 7}&A| & 235t 1WA A 719 o

71E EAAG Ao Aael A7) el 4719 kAR B AEES A 9F

L

T AYA 7R A48 FsllAe 48T 5 gith(Balbontin et al., 2009a). &
AT AFAAME 19 A7 AALELS 0~3% Atol2 w9 SHAl YEelgon =
el ARl AR Al a8 A7 A5AD S ALELS 0%l ATHA, 2000).
uebA AHle] Fie B oo]F Bl BARS defstr] 913 Aol s A Azt
194 A71e] 712274 9] ApolE aLefste] s ol of & Hole} FAehert



Fel meske] MAsHE Al AANTL BES] AAAE $H T A
RE A AT A ANE Dast Yok w8 Sl A ANA e

9 9Y 0 AReS St ¥ rawe Wb FHs: Aol wigrds

6.1 Al¥] £ 2% AAL BF

HATE A Sl A e X B AT BEFS detste dHes
FAZE o] Z2AARE A& e AN £¥x= T AH-Ad=E 2
Al (B Al Al 2007-672)5 el R AR A AA 4 2AH2006~
2012:d), =l AT AFS of¥EE AAAEEAN R e - At el AT
(A=A, 2015)9 =AMAAE 242 skl

611 £ ¥

Aul= EREE(fretaloli§ & - 3, ol gt BR Eu] S @) o] 21
Ao Al WAL, ofx el FR, AR SolAol, HEd, oY, ol g}
ol Al €& 3 H Turner, 2004; g, 2014). @A An] WA BEE ke F4 &
Eob A AdE 2

ZuUe] A EEE 20066 5FE 2012974 A=E F 8247 =doz FES
of Az, =g, AEERE AR A3 A=A RAHZAL Al ofstw, AN

AA A3 EAF o] E3HE 667] E=de ALE wull A de Fxee A
=
=

6.1.2 MAT 3

A¥)= A AAIFo R oF 19 93 /A ooz FAHE JAtHRich et al,
2004). M AAARAAYIUCN, 2016)°] wzw =7pd o FAHX:= dhtol A

ro



°F 100070 #1¢] o]F ZAA=t3 °F 10,000~1,000,000 HAo 2 A AA A -9
°F 5%ABEE AASAH. fFrEAA= 29,000,000~48,700,000%, FmolA= oF
1L,OOOZH A o]/de] o] 7R3 °F 10,000~1,000,000 W24, thwkel A= °F 1,000
WA o]de] o]F Nl F 10,000~100,000 M2, Lol A= 2F 50~1,0007H
Aol A hA, oF 1L0007HAl ool ol ZRAlL, < 10,000~1,000,000 414,
2] AJoF(Brazil 2009)elA41+= 1,000~10,00070A41 2] o]F 7HA=2 ¢F 10,000 ~100,000
HA o] HausE i vk 3 Hrjol= 33,000,00070 4], 7ivttel A= ¢k 5,000,000
i

N
2

Ale] WM2lo] B ¥ a1 @lth(Partners in Flight Science Committee, 2013).

9 Av] AATS 1970~1990d 7 1990 ~20001 (BirdLife International,
2004) s<tol T A EHsk= Aol BAuE AR 210 FHAY =7t M
delg s 24, +4 MATS AL dar 198093} H=3h oz 3hd
o2 yYelgtHEuropean Bird Census Council, 2012). Hw] AH] 7RA* o g+

Breeding Bird Survey A& oAl 1996~2011d &<t ZA|qF T3k 714 74 (

.

2

F 95% CI -14, -1.005 XA tHButcher and Niven, 2007; Sauer et al., 2012). A
10 7H2001 ~2011d) =v] AL Ay AfAle] ASH S A st
e A el dRelA AR SR QFAA oIATH0.0, 95% CI -04,
+0.4, Sauer et al., 2012).

TUe] A HAT BE}E FHAEALRY] ARE Fa dotrd, A=
AT A7 U] EARFAIA ZARGE AlH] 9] 100ha W A=
20001l 137.070 Al A 2015l 2397HA &= 35% BE FASATH= A=A
¥, 2015; Figure 29). 22y 200258 H<9 A4+ 100ha T 20~25704)

s

an
=

Al|g]
- =

o,
4
o)

s

2 2 ol glo] 94 ol T Ao ey
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28. Barn swallow recorded areas based on the 3rd National Ecosystem
Survey (2006~2012).
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29. Density of barn swallows by year according to the NIER(2015)
report.
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6.2.1 Y&A

A 1]

2004). o}t oF

tH(Erskine, 1979; Speich et al., 1986; Brown and Brown, 1999). = ol A #|H] 2]

A

Aoz YERTTHEE, 2009).

F-2A 21 (Turner, 2004,

COSEWIC, 2011).

1t} (Peck and James, 1987; Brown and Brown, 1999).
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Fol ] YFHOZ o] Folxitt wEo] FRF Ae Adrirk E Uxo] vjal
cheFstth AF olgshe molH: BN BxA, 44, B4, dAFAt £F

HA o (Samuel, 1971; Turner, 1980; Godfrey, 1986; Brown and Brown, 1999; Petit
et al., 1999; Evans et al, 2007). frolA] WA 7] H HxA|9 A= 2359
ok Ak e 7] wiEel AmZE dzsks 9 olE ot (Meller, 2001;
Ambrosini et al., 2002, Evans et al, 2007; Griebler et al., 2010). 7§}t
Ontario oA ¢ HolH= 44, a7k A7ls, =28, #5854, &9, =A%

A, wET 22 o] EEY, A =ol7® FE]] 2EA A9

7 200m ool A ¥4 H|3S FTH(Turner, 1980; Bryant and Turner 1982
Moller, 2001; Ambrosini et al., 2002; Turner, 2006). &Hu]o A= 800m ©] oA =
FAeA Fe=vh sk tH(Samuel, 1971). ®e]Ql &Fo] FH-3 Al7]ol= sA oA
o "He7kA 224 Hl8gE st Ae® Hauy il QtH(Turner, 1980; Ghilain and
Bélisle, 2008). & A-ellA Am] AANA o] 2 v A= GaAdA 7

500~600m HE= ZALE AT

6.2.3 &g

WA 7] o] 5 ofzke] Hateli= AnbH o R A T Ao Zuwtolu Alg
, 718} A x=7F =2 A Atio] tH(Turner, 2004; Winkler, 2006). 7ivich %] & ol
M WA §F o]Fste Bt AAYE BE FAV A Qe #Ed, FEH,
HEvgoltk(Bent, 1942). =] W4 & Apgf= sfitrid =AA9 54,
Aoyt w44, Hedor B vk, 1981 #H, 1998). e A&H
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6.3.1 HAX gAY HAZR A AA A5}

T Bl
A SAE AFTA Fepa HIEr] ojele x4 A= uA
31 A (Erskine, 1992; Campbell et al., 1997; Brown and Brown 1999;
Cadman et al., 2007; Federation of Alberta Naturalists, 2007). A *o] &) A
=0l el glar AMZE H2ekr] Awols =7-8kaL, Tate(1986)= 742 =
A SALES HA A5 SAlA dE2 fiE AlgEo] 84 Huhal kit

AT J2AY FPE Az T Wy AT ATSHE AL B
watch A wad Azl o5ty AUy Arel® Jaste vEE ¥H wohd

a0 JATR(EE, 2009). FEF =uel A 2002~2015W s<QF P E i
AdiA A= S7HEAE 1HE & A= et
Arlel e g A9 22 w9 AAA 7R dAaR s Holgrt
£24% 917 wiolthHCadman et al., 2007). oA F3H e AFoA 7}=
53], &5 ol 8% sHdEEd AMY iR AR o] 3] APE Aol
At Mpller, 2001; Ambrosini et al., 2002a, 2002b; Evans et al., 2007). &4 ¥
AT A o, Slle FAA= 20006 =wESl 19.0%0l A
171%% A& o F4skal gtk o] F(2016)9] ¢Jakd 2008'del] H]a}
o] 21000l = +=, &, A2 ZH7ZF 83%, 6.7%, 1.7% #askH, Al7FA| &= 282% &
7vebs Aow ASHAY 2y AW JhAlo]l Ak Aol = HolE 9
Aol F7heh = Ql7] wiel Holvlo] vt AAoR AR AAL HLAE
oustAl = =

U] B BAAA AN AN S vF & Qe a9e e
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B2 JhAlol WAl ZaEskal 9lar, AWle] T 9 ek FARRE Vlekd 2 A

B9 Avkolit 9k Fol E3 WAy G WA FF Gt A7
d@aslel @ 7hs4el ek

U2 gafets 28 Ane g8 27 93 SAAAE S A w=F
H# #+=tBrown and Brown, 1999). Z12iu A|B[E 7152 WIS AL 7] A
U XE7], HE o], AR F Foll =2 HEE wEHo Aido] AdE
Atk @= FEHIoklA A71e] Fa ApgAQle VI AR STl

dow WA on, olx Qs ofd A7|Ee] FA A WX AL Agg A
o2 gyt Campbell et al., 1997).
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Figure 30. Photographs of swallows droppings accumulated below the nests.
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Fel WA e Wa7) o)% Bkl wAs: Aol el & el
A gk Ao Aol Ve JE AP WA L olF Boko] wAs
A% NFAREE 59 $409 5oz A%d & Ag Aol E g
o maolsl A, R, SuulFe 2 ARl o FAEACl Hxel

713k

% UtH(Turner, 2006; COSEWIC, 2011; Salvadori et al., 2011). ¥ <
SlE x| g2 AR Qe =2 /A7 #2E Aok (Figure 31).

Figure 31. Photographs of barn swallows Kkilled by predator.
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641 B8 B3 9 AFH

MAA o2 AHE= ‘Secure(¢HA)Y o2 7HFE a1 glon, [UCN 2 A 2o 4

= ‘leat concern(¥HA thAarE) © & (BirdLife International, 2009) # H3lal 1L,

do

Ho A= ‘Depleted(#4) 2 733 JtH(Burfield and van Bommel, 2004). w]=r
M= HEH7IT &3l AA Fem, Secure(F) S 2 FFFHETE el A=
671 AW/A| ol A ‘Secure(QFA) o2 75, 671 A Fol| A= ‘Sensitive(W14) S
2 753 i (Canadian Endangered Species Conservation Council, 2006).
Tl A A= PARST(EFH7] o=, HA7dE)o 2}HA= &
Ak opAE Ko B g WE HEHE AI38E2E) 0l ofs| RaRta glo
23 T AHFAY AMANE F (A, FE T s e
P& & gles stal Advk 3 ASEEAE ANSSEAARASA B A x| A15
Z(RZ oY T A& ARt MEA] FAER A9 AMeA] HI oY EA &
YA e o] MEA Gl AlgA T okdE-AE T StEAAHA R BHA

A7} Qe Fow AuS xAste] wEsta 9ok

642 AAA B3, &2Fd H BI3AY g HE A

T A o] AW HAA = BEEHA e ARpAlCl fAEta Tk ¢
A AAAE Awshs Aol e AW AP e dRe gle 4R
oty a1 IHEY, EHE Y, TvHEY, $ARSAY 3 2 GRet AW
AR A L] g A = S ARE AWZE WA Sddva $gd 5 gl

=

webd Auel 447 RS et ARAE EIeE weluer nieo] A

A e
B ATl Gad® ARF 5399 UACR @ Au A4 dRzA A,
Aale] Aol WASE Aol fosl v FHAAQOLLL sd) HES Hol

= Aoz Yehtht= -064, df= 52, p<0.05, Figure 32). 52 o] tjd Q12
(3.0£1.0 sd)2 T4 (41.5%) 2 FAHA1(45.3%) HEE 7 HA=dl(p>0.05),
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Question 1

How do you feel about the presence of
Swallows on your farm?

Question 3

Do you regard Swallows as a beneficial
species (i.e. as insectivores)?

1

Question 5
Do you think you should protect Swallows?

Question 2

Are the Swallows breeding in places where
they are ‘unwanted’?

Question 4

Do you regard Swallows as a pest
(i.e. as potential vectors of disease)?

Villagers could respond on a scale from
1 to 5, with | indicating complete
agreement/very positive and 5 complete
disagreement/very negative

Figure 32. Barn swallow attitude survey results of villagers.




HA Agrse] ShAE, el

°

ajel A 3 9l

=

217}, 5

hyA

Ae= 53 F9 of

A Alwle] el BA @ A}

3}

7. EYEE A

!

I
il

B

&4y v gloh 2

&A=

of o

&}

Al ol

atol AR ARA L2 v

sk @Al B A A

o

s AT & Advh o

se] Al AR, A4A 2

J

=

R

o}

=
A=
R

)

A BEolh #d

=
-

1

A4
3} =y
Hé] i)

3 A1

I

H

)
[N
HS

=

A 1]

A

A Awlel] o

}

o~
T

R4

ol Sk rejar Alnle]

SRR
sl w9l
3 9180l o

Al

gk Aol

w o] of

D A\ AT 2YE

1
=

B

o]

Hr

;00

1

M2 X 2 o] 94 E(banding project)

o Aulel A
O Wolgl EX

O 7]
2) AAA 8

X
i)
i
Mo

0
i

™
[
)

)

2]

-

o
Tk
0

4z
4

jgase)

A AA Sl Al mA

J

A
~

¢}

B

1]

=g
o X

s AAA 4@

0 ©l%7]



M
Ho

o

0 olF MH=e] ol

MA

ol
=

. AAA #3

MAA = -

o= FATA =l

ki3

o] &

’

il

o

o
N

T

M
R

™

—
fite)

—

G

oy

A FRAEel it

}

N

4
_En
%
AW
=

=K

WA BeA 9 AA

A=

9]

FHe BEAT} e Ade] o)

ol 3l

=
[€)

7}

fe1s
=
4 nsAdow A

3)

o -
s 3

/1\1,

i

MAog x

hind

A7} webok @ Aoz AzbETh L 9

il

fvze)

of AejFlste] o7k upero] wojof & Ao|th

ol TAZE AR RAom oA = glof MAH AHA

T ATHE3HA A, 2009).

17144

3

A2l kA3

w14l

A=

gLl o

-
1

ol

T4

S
3 %=

o

]

w2

O AlH] ¢

et =

-
1

sfe1 4

PAY B

S

=
=

7N

!

B AHwul= 30em ©]

Aol Wrgd A(&

S|
=

TE

gl

171 &l

S

A A7k A

=i KN
E

2] m}

A,

ol

el
Hlo

!

=K

o Au 57}

ol
Hlo

A

<
o)

A

O 7459 Abgol



|

e

Aol o]

o
=
)
=

A

oA A
A, B

]
=2

=
A

Folg FA9

Awl e o] Lyt 7h
Bgke
1] 9

°

A 2

‘o] 839 71

°

A

A

A, Alv)el
ol

1
s}
i=]

fo},

el

s
M

e
o

boAR o] MY Re A At

,l;?_‘

ju

=
o

=K

Mo
Mo

/2)1—

o

w3

EXRR=E

A B

AR A 2 A Aol A

A

ki3

olo
ol

T
hin
T
il
)
=
or

B

T
)

Gl

)
to

o

%

oy

A ZA H

<
o

o

Ao} 5

N
el

I

A7

T H,

A

]

<
o

A H]

ki3

A

Gt

A 1]

7 B3

| kA
7)o}

Z

1
=

+H 35

1471 o 24 9]

[

EEER

9]

T

=
=

o e



2
a}agyomkjyra
A% 201
y /\-]}\] 4
'17(] ol
SIS
= ola
o, Eﬂ/\]
-]AEEH
’ iﬂg7
14

4 7
N L3
;oT V 3o
- = o B
_ o < o) To U
o = ® ca o iy # roo
hgﬂﬁﬁo = B R
X =5 o9 X X ) B X i
X T = iy (<l ok w 5 S~
waﬁi;;o; * 25
- ~ iy T o 2 o uﬂ < o]T_ iy do 3 T
. .u,A ‘ﬂuﬂ i JL == OL 0 =) —_ 1£
W = LIy < s ar o DTN W
_ N nr IH ol / = o} o] B 7 e
o +~ N ok o - ojy s o Eie
T N ,ogwme Z__le m41_f1
<t i o my = %0 NF N2 o e o 1
Nlo I~ w ° = BL N =y or -~ ! ! — (-] ‘llg J iy
—_— o ol ol | o LM ar ol o 17_/| lof &N o 32 nt b0 ol
el T Y = on R oy woR = — N N m 1
3T onfdmmA%a 2 T ok ] g;um%gﬂmm
21 i . P T B < o op N i o = = T )
e e o 0y g ~ i ﬂﬂo T =
jans _— ﬁo —_ \.m_l ;Irkl —_— X ,A ~ — 5 T 1_ L
—_ = i N - T | N 0 1) iy —_—
= @ = o o U = w~ H I i = o
B = B o| ol o H <] 1 0 —_
o @ W T & m P ° ¢ g < w = ¥ E
_,&_fu %pwﬁaﬂﬂ ,HEE mq,%ﬁoﬁl.m%
= T - 37 X0 - < 7 o = E = 5 o = < 7
—~ g ~ 5 D =~ - N K Vg ° o N O I
Eﬁlw. xem@ i 4 M%ka%%g
1%@@@&& W & %u ol 0 4 Y 51ﬂw
n_W mo Mm g % oy ~ ot — =) < =0 i + ol _“A/ = it 3 e
e 5 w7 T Ho — W £ o F oo E " ulo
_,Tu o of ﬂ_OI % { :i . — M_V: M E.o B ]L Orr ,ﬂ 53 —
.5 i & o % = N W W K ® Lo S w
T zk%ﬂe_/x ov%ﬂ Amnlb S o
oy = oF X U i
N 3r T o] o X o ol J = 3 ) o| X
?ﬂwzﬁﬂwm;ﬁg mEME mummwwﬁfm
b W G o| L X = B F o 1 ol N = 7 ° ]T 5 5 <0
i = Nrw_ - o X a ™ ° . T 0 N Te) T Q0 0 ‘I,» ~
7 R U J ° B E + o o T o = 22
1 5 N e Ho 1B = W = < To- N X — il oF E T
LT A Ho N B X | 7+ = Mo o] )| 5 ol G o HA
o < T M < - e W A iy b g e <
<~ T -~ oy Y k Ho Y = 5 Nfo 3 (o) |
D Aﬂz%i OEQQL ﬂ@.pwﬂ
o = = ol W - - < s g &
= & o K x = T 3 5o S s = =
o o W N A WA (2 s o T g ¥
w9 BL ~ & o )] Gl ! BN %
o 4mﬂww1ﬂﬁmgﬂm
g ;mw@%1§4
= I e — . = =~
= ! TR N il
ny N ,om m < ol
% T o WWHU el B
oF WL m X
m o
W

YRS



—
=

71(Argas

7] Salticidae),

717 =

=
=

==

[€)

]

gl

A WA el ko] ofu g b

o

=
o

#5329 A

=

BRORE

2=
) .
1o
T

3
=

2|

£

A7} 3

—
=

o] o|(lice), ¥ ¥ =7](Dermanyssus gallinae), H]
7] (mites)

j

Aoz ueistth HAGA A 2AME A9 7148 F2 Amblycera(
5
A=

AL}

)

9
7] (Culicidae), °l5Al= ol(Attagenus unicolor)

B

L

=
o

=

=

El

)

7} 9
reflexus)

B

=
R

d], °]

-

1)
G

SAl e

BAZ A Fo7kA o, E4X1A 30kn o

3

=

==

=

Aol M 198 79 AxE&2 0~3% Abol= v

Avlel 1A A7E )
Yol AAsHE A A9 gk 7]

=

-
1

A7Astel dASAT. wepd Al
Ael Bzxsh 1A A28 Ane

e

=
=

Aol

-

1

7ol A

a

O
RS

ki3

‘(H

J

A
il

=]
RN

’

==
T

]

(e}

™

fite)
I
il

0

T
&3

X
%

[e)

el A Al

[e)

Al ARE, A

=
3

AF
=, =

E~PN|
) .

ERPARSE

199k ey A

o2l

=



a3 bsdel gtk webd Fel A WAsE Ao gr)He B
A Ao 4B A4 27 2 A6 Ug ZUE Yol Aastul, os} F

7 M BeAY A4 R @G A 2 B, ANA &4 #5A4, R &l

gl

fofs
r 2|
ik
il
Ho

o]
l
B g4 A4S dastn WekE Fralv] flakel AelFHel od A% A

A5 W R w&e AdEoler @ Ao g



VI. &8¢

AT 201297 2014d7kA] 8] WA 7] Sk g Alel A AH o] A
A5, GaA Ada AAEE detslr] flste] o] FoiHth I ofd A
e THsk] THelA Alve] F R A A Hool gk deeke AlAS

Tl A AH|= 39 skl =Eiete] 89 St MAAE Wy Zow &
JE At HAA ddjol= FaA FAAGL °oF 5~10% Hl&& AHAstaL, *
252 FHA7F 271~52.7%, st o] 10~15%= FxsATh F&sd WA 0.
8~0.84kmellom, Psd Wl EX o] &2 74X (422~532%)7t 7HE wol EEs)
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(Araneae) = A=A 257 o= I H5(Diptera)©] 48.3% = 71 wokow,
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AIZEe] o 849%9] A7HE EFsH=d AH|Edom, o TAlCE Hi 245

T2 Wi 1566 min/h(260%)2 ZAEJTE §3F 2
F A7 AT oF 1.4~20gol At F3F F °F 4~104 Atelol w43 433
1, 12~14Yell= AFo] HFit 182g (15.8~205g 9ol 373k ¢F 239

)



ojem, FoldEse - F7F FFL
385.2+66.9 trips/nest, AW E+=  FF 219.2+37.1 trips/nest, 9FA 166.0+30.8
trips/nest= YEFRLTE F3 2 o]i HFES 747 89.1%9F 84.5%0] ATt WA A
o] Fo A mFATH 2 FAE, HARET|E YT A 5 A ol A
i ol(lice), MN=7I(mites)®] ALl7I8Fe] AW &l =dh A7 T4
0~3% Atol®= w3 A et AM= A5 AAEA 3 =4RG-S AL g =
W deoll el Exetar, AM A= ol hHE AdE Btk

AEAoR o] A+ A= AH AAA H 2
g Zlolg} AT

fru
i
>
ol
o
52
N
~
>
l‘i
=
A
)
rE
rlr
ol

rlo

_l

(i
M
o\
ry
Ak
9
i<}
fo
re
>
bl
fu

(19

2l 3

et
Oko



B339 A, 2013, BAAH. http://www.gwangju.go.kr/.(2016. 1. 15 A )
=

= HA A A(NIBR). 2013, of &= MAdejzAL 5 e -Apelsh ekl
94pp.

T HAAEALLH(NIBR). 2015. oFAsE A2 defzA 9 w2 st wekd T
94pp.

71733, 2012. http://www.kma.go.kr/.(2016. 1. 15 7 4)

A=, 2012, FEAFA Y} G FA A WA= AN (Hirundo rustica)®] W2
A, A&t tiekd A AFSEe] =&, 59pp.

Al qf, 3k, 2001, AV (Hirundo rustica)®] W2 Ao #A3 A =% 7F
sk3] 7], 8(1): 1-9.

Q1. 2000. AH] (Hirundo rustica)®] WHAABE 9 74/ w3 A4 A
ekl fshel AAREH9 =

=], 2016. AM(Hirundo rustica) %9 "ol &3 ZAA 4&F& vA= &

Qo] FHa WAL ol shol Ari st Thahel AALer e,

EskA . 2009, HA7IHE ABS A A¥] A2 A 7] 2ZAE 200pp.

HhE 7l 9014, ofl 2 F U= slol=. Aozt A,
e 4, FHI, §55. 1969. LA Wz ot il A AA

A et 19 AE(O). d3dgn =23, 60 305-346.
_1_:,1«

Ao, 1981, F=re)] 2HFEZE B, 792-799

o] =, 2009. f-Eubetell WA sk Anje] Hol ALl ek AejetH A 3
73 H 7}, 18(3): 123-129.

olFd, N&7], A%, 25, vAG, W7, S48, #A95. 2013 tEE

ol A9, HAF 2016. =AAHE Ay 29 CLUE-s 23S o] &3 $-g
Ul EXo]g W3l o= dharx) ] g B es] x|, 19(3): 75-88.
<. 1998. AM] Hirundo rustica®l W2 2 ol5d FaddA P #A3 A



T.oa Tl gkl AAFehe] =, 40pp.

& 7. 2009. AW Hirundo rustica®l 4% Aeiz H2 e, 7 g hsta o g
A AAFEER) =, 57pp.

Ambrosini, R., A. M. Bolzern, L. Canova and N. Saino. 2002b. Latency in
response of barn swallow Hirundo rustica populations to changes in
breeding habitat conditions. Ecology Letters, 5: 640 - 647.

Ambrosini, R.,, A. M. Bolzern, L. Canova, S. Arieni, A. P. Mpller and N.
Saino. 2002a. The distribution and colony size of barn swallows in
relation to agricultural land use. Journal of Applied Ecology, 39: 524 -
534.

Anthony, L. W. and C. A. Ely. 1976. Breeding biology of barn swallows in
west-central Kansas. Bulletin of Kansas Ornithological Society, 27:
37-43.

Balbontin, J., A. P. Mpller, I. G. Hermosell, A. Marzal, M. Reviriego and F.
de Lope. 2009. Geographic patterns of natal dispersal in barn
swallows Hirundo rustica from Denmark and Spain. Behavioral
Ecology and Sociobiology, 63: 1197 - 1205.

Barclay, R. M. R. 1988. Variation in the costs, benefits, and frequency of nest
reuse by barn swallows (Hirundo rustica). Auk, 105: 53-60.

Beal, F. E. L. 1918. Food habits of the swallows, a family of valuable native
birds. U.S. Department of Agriculture Bulletin, 619.

Bent, A. C. 1942. Barn Swallow Hirundo rustica. In Newforth, P.Q. (ed.). Life
histories of familiar North American birds [electronic book]. Web site:
www.birdsbybent.com/ch21-30/bswallow.html.(accessed July 2016).

BirdLife International. 2004. Birds in the FEuropean Union: a status
assessment. Wageningen, The Netherlands: BirdLife International.
Downloaded from http://www.birdlife.org.(accessed August 2016).

BirdLife International. 2009. Species factsheet: Hirundo rustica. Downloaded

from http://www.birdlife.org.(accessed July 2016).



Boekelheide, R. J. and D. G. Ainley. 1989. Age, resource, availability, and
breeding effort in Brand's Cormorant. Auk, 106: 389 - 401.

Bonisoli-Alquati A., H. Koyama, D. Tedeschi, W. Kitamura, H. Suzuki, S.
Ostermiller, E. Arai, A.P. Mgller and T.A Mousseau. 2015. Abundance
and genetic damage of barn swallows from Fukushima. Scientific
Reports, 5(9432): 1-8.

Brewer, R. A., G. A. McPeek and R. A. Adams, Jr. 1991. The atlas of
breeding birds of Michigan. Michigan State University Press, East
Lansing, MI.

Brown, C. R. 1985. The costs and benefits of coloniality in the cliff swallow.
Dissertation. Princeton University, Princeton, New Jersey, USA.
Brown, C. R. and M. B. Brown. 1999. Barn swallow (Hirundo rustica). Pp.
1-32 in The Birds of North America, No. 452 (A. Poole & F. Gil],

eds.). The Birds of North America, Inc., Philadelphia, PA.

Brown, C. R. and M. B. Brown. 1986. Ectoparasitism as a cost of coloniality
in Cliff Swallows (Hirundo pyrrhonota). Ecology, 67: 1206-1218.
Bryant, D.M. and A.K. Turner. 1982. Central place foraging by swallows

(Hirundinidae): the question of load size. Anim. Behav., 30: 845 - 856.

Burfield, I. and F. van Bommel. 2004. Birds in Europe: Population estimates,
trends and conservation status. BirdLife International, Cambridge, UK.
374 pp.

Butcher, G. S. and D. K. Niven. 2007. Combining data from the Christmas
Bird Count and the Breeding Bird Survey to determine the continental
status and trends of North America birds. National Audubon Society,
New York, NY. http://www.audubon.org/bird/stateofthebirds/CBID/
report.php.(accessed September 2016).

Cadman, M. D., D. A. Sutherland, G. G. Beck, D. Lepage and A. R. Couturier.
2007. Atlas of the Breeding Birds of Ontario, 2001-2005. Bird Studies

Canada, Environment Canada, Ontario Field Ornithologists, Ontario



Ministry of Natural Resources, and Ontario Nature, Toronto, xxii +
706 pp.

Campbell, R. W.,, N. K. Dawe, I. McTaggart-Cowan, J. M. Cooper and G. W.
Kaiser. 1997. The Birds of British Columbia. Volume 3. Passerines:
Flycatchers through Vireos. University of British Columbia Press,
Vancouver. 693 pp.

Canadian Endangered Species Conservation Council (CESCC). 2006. Wild
species 2005: The general status of species in Canada. Ottawa:
Minister of Public Works and Government Services Canada. Web site:
http://www.wildspecies.ca/wildspecies2005/Results.cfm?lang=e&sec=9.(a
ccessed December 2016).

Collias, N. E. 1964. The evolution of nests and nest-building in birds.
American Zoologist, 4: 175-190.

Collias, N. E. and E. C. Collias. 1984. Nest building and bird behavior.
Princeton, New Jersey, Princeton University Press.

Cooper, R. J. and R. C. Whitmore. 1990. Arthropod sampling methods in
ornithology. Stud. Avian Biol,, 13: 29-37.

COSEWIC. 2011. COSEWIC assessment and status report on the barn
swallow Hirundo rustica in Canada. Committee on the Status of
Endangered Wildlife in Canada. Ottawa. ix +37 pp. Web site:
www.sararegistry.gc.ca/status/status_e.cfm.(accessed December 2016).

CRAMP, S. 1988. The birds of Europe the Middle East and North Africa. Vol
V. Oxford University Press.

Crick, H. Q. P, S. R. Baillie and D. I. Leech. 2003. The UK Nest Record
Scheme: its value for science and conservation. Bird Study, 50:
254-210.

de Heij, M. E., P. J. van den Hout, and J. M. Tinbergen. 2006. Fitness cost
of incubation in great tits (Parus major) is related to clutch size.

Proc. R. Soc. B., 273: 2353-2361.



de Lope Rebollo, F. 1983. La reproduction d’'Hirundo rustica en Estremadure
(Espagne). Alauda, 512: 81-91.

De Solla, S. R., R. Bonduriansky and R. J. Brooks. 1999. Eliminating
autocorrelation reduces biological relevance of home range estimates.
J. Anim. Ecol., 68: 221-234.

Deeming, D. C. 2002. Avian incubation: Behaviour, environment and evolution.
Oxford Univ. Press, Oxford

Desrochers, A. and R. D. McGrath. 1993. Age-specific fecundity in European
Blackbirds (Turdus merula): individual and population trends. Auk,
110: 255 - 263.

Dolenec, Z. 2002. Breeding characteristics of the barn swallow (Hirundo
rustica) in NW Croatia. Natura Croatica, 4: 439-445.

Egger, B. 2000. Foraging performance of barn swallows Hirundo rustica in
relation to food supply and consequences for nestling growth and
survival. Diploma thesis, University of Bern and Swiss Ornithological
Institute.

Engstrand, S. M., S. Ward and D. M. Bryant. 2002. Variable energetic
responses to clutch size manipulations in white—throated dippers
Cinclus cinclus. Journal of Avian Biology, 33: 371 - 379.

Erskine, A. J. 1979. Man’s influence on potential nesting sites and populations
of swallows in Canada. Canadian Field-Naturalist, 93: 371-377.
Erskine, A. J. 1992. Atlas of Breeding Birds of the Maritime Provinces.

Nimbus Publ. Halifax, NS.

European Bird Census Council. 2012. Trends of common birds in Europe, 2012
update. Pan-European Common Bird Monitoring Scheme web site:
http://www.ebcc.info/index.php?ID=500.(accessed December 2016).

Evans, K. L., J. D. Wilson and R. B. Bradbury. 2007. Effects of crop type
and aerial invertebrates abundance on foraging Barn Swallows

Hirundo rustica. Agriculture, Ecosystems and Environment, 122: 267 -



273.

Evans, K. L., R. B. Bradbury and J. D. Wilson. 2003. Selection of hedgerows
by swallows Hirundo rustica foraging on farmland: the influence of
local habitat and weather. Bird Study, 50: 8 - 14.

Federation of Alberta Naturalists. 2007. The Atlas of Breeding Birds of
Alberta: A second look. Federation of Alberta Naturalists. Edmonton.
Vi + 626 pp.

Ferro, G. and G. Boano. 1998. Sopravvivenza e filopatria della Rondine
(Hirundo rustica) in Italia settentrionale. Avocetta, 22: 27-34.
Géroudet, P. 1961. La Vie des Oiseaux. Les Passereaux 1. Delachaux et

Niestlé, Neuchatel.

Ghilain, A. and M. Bélisle. 2008. Breeding success of tree swallows along a
gradient of agricultural intensification. Ecological Applications, 18(5):
1140-1154.

Glowacki, J. 1977. Contribution to the knowledge of the food of the swallow
Hirundo rustica L., Przeglad Zoologiczny, 21: 60 - 62 (in Polish)

Glutz von Blotzheim, U. N. and K. M. Bauer. 1985. Handbuch der Vogel
Mitteleuropas. AULA-Verlag, Vol. 10, Wiesbaden.

Godfrey, W. E. 1986. The Birds of Canada. National Museum of Natural
Sciences, National Museums of Canada, Ottawa, Ontario. 595 pp.
Goldsmith, B. 1991. Monitoring for conservation and ecology. Chapman and

Hall. New York.

Griebler, M. and B. Naef-Daenzer. 2003. To feed or not to feed? A trad-off
in the post—fledging parental care in the double-brooded barn swallow
Hirundo rustica. Vogelwarte, 42: 103-104.

Grieebler, M. U.,, F. Korner-Nievergelt and ]. von Hirschheydt. 2010. The
reproductive benefits of livestock farming in barn swallows Hirundo
rustica: qualify of nest site or foraging habitat?. Journal of Applied

Ecology, 47(6): 1340-1347.



Hails, C. J. 1984. The breeding biology of the pacific swallow Hirundo
tahitica in Malaysia. Ibis, 126: 198-211.

Hansell, M. 2000. Bird nests and construction behaviour. Cambride University
Press, Cambridge

Hirschheydt, H. M. von Schaub, F. Del Fante. 2006. Le Rondini della Bassa
Riviera: sviluppo degli effettivi, successo riproduttivo e tasso di
sopravvivenza negli anni 1997-2004. Bollettino Societa ticinese di
Scienze naturali, 94: 25-38.

Horak, P., R. Mand, I. Ots and A. Leivits. 1995. Egg size in the great tit
Parus major: individual, habitat and geographic differences. Ornis
Fennica, 72: 97 - 114.

Hoyt, O. F. 1979. Practical methods of estimating volume and fresh weight of
bird eggs. Auk, 96: 73 - 77.

Jones, G. 1987. Time and energy constraints during incubation in free-living
swallows (Hirundo rustica): an experimental study using precision
electronic balances. Journal of Animal Ecology, 56: 229-245.

Kang, S. R. 2004. Nesting and foraging behaviors of breeding swallows
(Hirundo rustica). Master Thesis, Univ. of Dong—-A Busan, 62 pp.

King, B. F. and E. C. Dickinson. 1998. Birds of Southeast Asia. Periplus
Editions, pp. 248-251.

Kingery, H. E. 1998. Colorado breeding bird atlas. Colorado Bird Atlas
Partnership and Colorado Division of Wildlife, Denver, Colorado
Komarov, Y. E. 2000. Nesting biology of the barn swallow in northern
Ossetia. Caucasian Ornithological Bulletin, 12: 133-137. (in Russian

with English abstract).

Kopij, G. 2000. Diet of swifts (Apodidae) and swallows (Hirundinidae) during
the breeding season in South African grassland. Acta Ornithologica,
35t 203-206.

Kostin, Y. V. 1983. Birds of th Crimea. Moscow, Nauka Press, 240 pp. (in



Russian).

Lack, D. 1968. Ecological adaptations for breeding in birds. Methuen, London.

Languy M. and C. Vansteenwegen. 1989. Influence of parental age on the
growth of nestling Swallows Hirundo rustica. ARDEA, 77(2):
227-232.

Lewis, T. and L. R. Taylor. 1965. Diurnal periodicity of flight by insects.
Transactions of the Royal Entomological Society of London, 116:
393-476.

Loske, K. H. 1992. Nestlingsnahrung der Rauchschwalbe (Hirundo rustica) in
Mittelwestfalen. Vogelwarte, 36: 173-187.

Loske, K. H. 1994. Untersuchungen zu Uberlebensstrategien der
Rauchschwalbe (Hirundo rustica) im Brutgebiet. Ph. D. Thesis,
Friedrich Willhelms Universitat Bonn.

Loye, J. E. 1985. The life history and ecology of the cliff swallow bug,
Oeciacus vicarius (Hemiptera: Cimicidae). Cahiers Office de la
Recherche Scientifique et Technique Outre-Mer, Serie Entomologie
Medicale et Parasitologie, 23: 133-139.

Lubbe, S. K. and G. R. de Snoo. 2007. Effect of dairy farm management on
Swallow Hirundo rustica abundance in the Netherlands. Bird Study,
o4: 176-181.

Martins, T. L. F. 1997. Fledging in the common swift, Apus apus: weight
watching with a difference. Anim. Behav., 54: 99 - 108.

Mason, E. A. 1953. Barn Swallow life history data based on banding records.
BirdBanding, 24: 91-100.

Maumary, L., L. Vallotton and P. Knaus. 2007. Die Vogel der Schweiz.
Vogelwarte, Sempach, e Nos Oiseaux, Montmollin.

McCracken, J. 2008. Are aerial insectivores being bugged out? BirdWatch
Canada, 42: 4-7.

McGinn, D. B and H. Clark. 1978. Some measurements of Swallow breeding



biology in lowland Scotland. Bird Study, 25: 109 - 118.

Millard, J. B. E. W. Whicker and O. D. Markham. 1990. Radionuclide uptake

and growth of bam swallows nesting by radioactive leaching ponds.

Health Physics, 58: 429-439.

Mgller A. P. and F. de Lope. 1999. Senescence in a short-lived migratory

Mpoller,

Mpoller,

Mpoller,

Mpoller,

Mpoller,

Mpoller,

Mpoller,

Mpoller,

Mpoller,

Mpoller,

bird: age-dependent morphology, migration, reproduction and
parasitism. J. Anim. Ecol.,, 68: 163 - 171.

A. P. and T. Szép. 2005a. Age-dependent reproduction, environmental
conditions and sexual selection and reproduction. Ecology &3:
2220-2228

A. P. 1985. Mixed reproductive strategy and mate guarding in a
semi—colonial passerine, the swallow H. rustica. Behavioral Ecology
and Sociobiology, 17: 401-408.

A. P. 1987. Advantages and disadvantages of coloniality in the
swallow, Hirundo rustica. Animal Behaviour, 35: 819-832.

A. P. 1988. Paternity and paternal care in the swallow, Hirundo
rustica. Animal Behaviour, 36: 996-1005.

A. P. 1989. Intraspecific nest parasitism in the Swallow Hirundo
rustica: the importance of neighbours. Behav. Ecol., 25: 33-38.

A. P. 1990. Effects of parasitism by a haematophagous mite on
reproduction in the barn swallow. Ecology, 71: 2345-2357.

A. P. 1991. Parasite load reduces song output in a passerine bird.
Anim Behav, 41: 723-730.

A. P. 1993. Ectoparasite load affects optimal clutch size in swallows.
Funct. Ecol., 5: 351-359.

A. P. 1994. Sexual selection and the barn swallow. Oxford University
Press, Oxford.

A. P. 1997. Parasitism and the evolution of host life history. In:

Clayton, D.H. and J. Moore (eds) Host-parasite evolution: General



principles and avian models. Oxford University Press, 105-127.

Mogller, A. P. 2001. The effect of dairy farming on barn swallow Hirundo
rustica abundance, distribution and reproduction. J. Appl. Ecol., 38: 378
- 389.

Mogller, A. P. 2002. Temporal change in mite abundance and its effect on barn
swallow reproduction and sexual selection. Journal of Evolutionary
Biology, 15: 495-504.

Mgller, A. P. 2008. Climate change and micro-geographic variation in laying
date. Oecologia, 155: 845-857.

Mgller, A. P., F. de Lope and J. M. Lopez Caballero. 1995. Foraging cost of a
tail ornament: experimental evidence from two populations of barn
swallows Hirundo rustica with different degrees of sexual size
dimorphism. Behav. Ecol. Sociobiol., 37: 289 - 295.

Mgller, A. P., T. A. Mousseau, G. Milinevsky, A. Peklo, E. Pysanets and T.
Szép. 2005. Condition, reproduction and survival of barn swallows
from Chernobyl. J. Anim. Ecol., 74: 1102 - 1111.

Moreau, R. E. and W. M. Moreau. 1939. Observations on swallows and house
martins at the nest. British Birds, 33: 146-151.

Munteanu, D. 1998. The status of birds in Romania. Romanian Ornithological
Society, Bucharest.

Murphy, T. M. 1994. Breeding patterns of Eastern Phoebes in Kansas
Adaptive strategies or physiological constraint?. Auk, 111: 617-633.

Nebel, S., A. Mills, J. D. McCracken and P. D. Taylor. 2010. Declines of
aerial insectivores in North America follow a geographic gradient.
Avian Conservation and Ecology - Ecologie et conservation des
oiseaux, 5(2): 1. Web site: http://www.ace—eco.org/vols/iss2/artl/.
(accessed July 2016).

Newton, 1. 1998. Population Limitation in Birds. Academic Press. 597 pp.

Nicholson, C. P. 1997. Atlas of breeding birds of tennessee. Univ. of TN



Press, Knoxville.

Noordwijk, A. J. J. H. van Balen and W. Scharov. 1980. Heritability of
ecologically important traits in the great tit, Parus major. Ardea, 68:
193 - 203.

O'Conner, R J., 1984. The growth and development of birds. J. Wiley,
Chichester.

Palmer-Ball Jr.,, B. L. 1996. The Kentucky breeding bird atlas. The University
Press of Kentucky, Lexington, KY.

Partners in Flight Science Committee. 2013. Population estimates database,
version 2013. Web site : http://rmbo.org/pifpopestimates.

Patrick, S. and O. John. 2010. Breeding biology of barn swallows Hirundo
rustica in counties Cork and Waterford, Ireland. Bird Study, 57:
256-260.

Peck, G. K. and R. D. James. 1987. Breeding birds of Ontario: Nidiology and
distribution. Vol. 2. Royal Ontario Museum, Toronto.

Peng, R. K., C. R. Fletcher, S. Sutton. 1992. The effect of microclimate on
flying Dipterans. International Journal of Biometeorology. 36: 69-76.

Perrins, C. M. 1969. The timing of birds’ breeding seasons. Ibis, 112: 242 -
295.

Petit, L. J,, D. R. Petit, D.G. Christian and H. D. W. Powell. 1999. Bird
communities of natural and modified habitats in Panama. Ecography,
22(3): 292-304.

Pikula, J. and M. Beklova. 1987. Bionomics of species of the family
Hirundinidae. Acta. Se. Nat. Brno., 21(3): 1-39.

Radermacher, W. 1989. Weitere Beobachtungen an der Rauchschwalben
(Hirundo rustica). Charadrius, 25: 179-188.

Reid, J. M., P. Monaghan and G. D. Ruxton. 2000. Resource allocation
between reproductive phases: the importance of thermal conditions in

determining the cost of incubation. Proc. R. Soc. B., 267: 37-41.



Ricklefs, R. E. 1968. Weight recession in nestling birds. Auk 65: 30-35.

Robinson, R. A., HQ.P. Crick and W. ]J. Peach. 2003. Population trends of
swallows Hirundo rustica breeding in Britain. Bird Study, 50: 1-7.

Safran, R. J. 2004. Adaptive site selection rules and variation in group size of
barn swallows: individual decisions predict population patterns.
American Naturalist, 164(2): 121-131.

Safran, R. J. 2005. Individuals to populations: female habitat- and
mate-selection decisions and group size variation in barn swallows.
Ph. D. Thesis, Cornell University.

Safran, R. J. 2007. Settlement patterns of female barn swallows Hirundo
rustica across different group sizes: access to colorful males or
favored nests? Behavioral Ecology and Sociobiology, 61: 1359-1368.

Saino, N. and A. P. Mgller. 1995. Testosterone-induced depression of male
parental behavior in the barn swallow: female compensation and
effects of seasonal fitness. Behavioral Ecology and Sociobiology, 36:
151-157.

Saino, N., M. Romano, R. Ambrosini, D. Rubolini, G. Boncoraglio, M. Caprioli
and A. Romano. 2012. Longevity and lifetime reproductive success of
barn swallow offspring are predicted by their hatching date and
phenotypic quality. Journal of Animal Ecology, 81: 1004-1012.

Saino, N., R. P. Ferrari, M. Romano, R. Ambrosini and A. P. Mpgller. 2002.
Ectoparasites and reproductive trade-offs in the barn swallow
(Hirundo rustica). Oecologia, 133: 139 - 145.

Saino, N., S. Calza and A. P. Mgller. 1998. Effects of a dipteran ectoparasite
on immune response and growth trade-offs in bam swallow, Hirundo
rustica, nestlings. Oikos, 81: 217-228.

Saino, N., S. Calza, P. Ninni and A. P. Mgller. 1999. Barn swallows trade
survival against offspring condition and immunocompetence. Journal of

Animal Ecology, 68: 999-1009.

— 100 —



Sakraoui, R.,, W. Dadci, Y. Chabi and ]J. Banbura. 2005. Breeding biology of
barn swallows Hirundo rustica in Algeria, North Africa. Ornis
Fennica, 82: 33 - 43.

Salvadori, A., M. Cadman, K. Horner and L. Rae. 2011. Barn swallow
populations in Wellington County, 2008-2010. Ontario Birds, 29(1):
2-12.

Samuel, D. E. 1971. Field methods for sexing barn swallows. Ohio. J. Sci. In
press.

Sauer, J. R, J. E. Hines, J. E. Fallon, K. L. Pardieck, D. ]J. Ziolkowski, Jr.,
and W. A. Link. 2012. The North American breeding bird Survey,
results and analysis 1966 — 2011. Version 12.13.2011. USGS Patuxent
Wildlife Research Center, Laurel, MD. 22 February 2013 update. Web
site: http://www.mbr-pwrc.usgs.gov/bbs/.(accessed December 2016).

Scandolara, C. 2014. Migration and natal dispersal in the barn swallow
Hirundo rustica. Universita degli studi di Milano, Dipartimento di
Bioscienze. Ph. D. Thesis matricola RO8832. Tesi: 140 pp.

Schonwetter, M. 1967-1979. Handbuch der Oologie. Academie-Verlag, Berlin.

Shields, W. M. 1984. Factors affecting nest and site fidelity in Adirondack
barn swallows (Hirundo rustica). Auk, 101: 780-789.

Shields, W. M. and J. R. Crook. 1987. Barn swallow coloniality: A net cost
for group breeding in the Adirondacks?. Ecology, 68: 1373 - 1386.

Skutch, A. 1957. The incubation patterns of birds. Ibis, 99: 69-93.

Smith, H. G. and R. Montgomerie. 1992. Male incubation in barn swallows:
the influence of nest temperature and sexual selection. Condor, 94:
750-759.

Snapp, B. D. 1976. Colonial breeding in the barn swallow (Hirundo rustica)
and its adaptive significance. Condor, 78: 471-480.

Soderstrom, B. and T. Part. 2000. Influence of landscape scale on farmland

birds breeding in semi-natural pastures. Conservation Biology, 14:

- 101 —



522-533.

Soler, J. J., J. J. Cuervo, A.P. Mgller, F. de Lope. 1998. Nest building is a
sexually selected behaviour in the barn swallow. Animal Behaviour,
56: 1435-1442.

Southwooth, R. E. 1978. Ecological methods. Chapman and Hall, London.

Speich, S. M., H. L. Jones, and E.M. Benedict. 1986. Review of the natural
nesting of the Barn Swallow in North America. American Midland
Naturalist 115! 248-254.

Tate, J. Jr. 1986. The blue list for 1986. American Birds, 40: 227-236.

Taylor, L. R. 1963. Analysis of the effect of temperature on insects in flight.
Journal of Animal Ecology, 32: 99-117.

Thompson, M. L. P. 1992. Reproductive success and survival of swallows
Hirundo rustica: effects of age and breeding condition. Ph. D. Thesis,
Univ. of Stirling.

Tucker, G. M. and M. F. Heath. 1994. Birds in Europe. Their Conservation
Status. BirdLife International, Cambridge.

Turner, A. and C. Rose. 1989. Swallows and martins: an identification guide
and handbook. Houghton-Mifflin.

Turner, A. K. 1980. The use of time and energy by aerial feeding birds. Ph.
D. Thesis, Univ. of Stirling.

Turner, A. K. 1982. Timing of laying by swallows (Hirundo rustica) and
sand martins (Riparia riparia). Journal of Animal Ecology, 51: 29-46.

Turner, A. K. 2004. Family Hirundinidae (Swallows and Martins). Pp. 602-685
in Del Hoyo, J., A. Elliott and D. A. Christie (eds). Handbook of the
Birds of the World. Volume 9. Cotingas to pipits and wagtails. Lynx
Edicions, Barcelona.

Turner, A. K. 2006. The barn swallow. T & AD Poyser, London, UK.

UCN. 2016. The IUCN Red list of threatened species. Version 2016. IUCN.

Available: http://www.iucnredlist.org/.(accessed December 2016).

- 102 —



Verheyen, R. 1967. Oologica Belgica. Inst. Royal Sci. Belgique, Briissel.

Visser, M. E. and C.M. Lessells. 2001. The costs of egg production and egg
incubation in great tits (Parus major). Proc. R. Soc. B., 268:
1271-1277.

Wang, S. M. 1959. Preliminary studies on the life history of the house
swallow. J. Acta. Zool. Sinica., 11(2): 138-144.

Ward, S. 1995. Causes and consequences of egg size variation in swallows
Hirundo rustica. Avocetta, 19: 201-208.

Waugh, D. R and C. ]J. Hails. 1983. Foraging ecology of a tropical aerial
feeding bird guild. Ibis, 125: 200-217.

Waugh, D. R. 1978. Predation strategies in aerial feeding birds. Ph. D. Thesis,
Univ. of Stirling.

Wellbourn, M. 1993. Aspects of the breeding biology of a swallow Hirndo
rustica population. Ph. D. Thesis, Manchester Univ.

White, F. N. and J. L. Kinney. 1974. Avian incubation. Science, 186: 107-115.

Winkler, D.W. 2006. Roosts and migrations of swallows. Hornero, 21(2):
85-97.

Ytreberg, N. J. 1986. The behaviour of the house martin Delichon urbica and
the barn swallow Hirundo rustica in the incubation period during a
spell of adverse weather. Fauna norvegica Series C Cinclus, 9: 35-48.

Zielinski, P. and Z. Wojciechowski. 1999. Feeding frequency in the barn
swallow Hirundo rustica in relation to time of the day. Acta

Ornithologica, 34: 85-88.

- 103 —



]:]_]'_
7

1
=

(:1)_]:

5

o] 9157}

-
1

wf, o

sUT 11do] Ay A, 1

[e)

=

A7 8]

[e)

=

-

]

A

=

=

)

A

A

2t
ol A AlH|
A% ¥

2

b

Fot 3

-
o

20063 9

X

TTWEFT® TEALAER T HAEWS EFEET T T
e S St B VR R =T B T T
MT R o, WA S %o P rE o N wE w2
= Ju I o T L, X i N WO o
oy 2 oAl N — X in R m om U
A e S o SN MO < I L L e S
- oo oNE NE c o mo N — 70 <~ XX
T o X ) o m ® of —m o X = P X w & N TR
TETTE BAEIa poeec viis Suva
qom . T HWLMﬂN.MOMOm.mM DTN S NG
G TR s S I Pt TR Ay $ED 4
BN oo H AT T S T X 8T Mog oo PN
T (T B = - LECRE P
e X o g TEAE LS BER TN aa gl
R - ﬂﬂiwﬂﬂrwm%momm Mlﬁoﬁ_%ﬂwmwﬂ
- do o M oo & =@ N W 5N it
Tn Mo m o U oy X Eo_a% aOF oo T A ™ 4
e o ﬂ&ﬂ%gg_uﬂ,unwrﬁﬂ@miaunﬁm
ESE AR SAS S EENE EEE S 83 ML
— . Ny o
e e % FLgwyn, 2RD TN P o
<" 3 o ~ N — H TR T Ry ) <
ATy X EETE oy FaxoElw TolT
d Xy che TV apm iyl zF _H I I T TR0
5 ny =0 T ok R = of N O mom A ujn = ~ o
S I e w%éﬁ}uu__ou%_oﬁn;.gﬁaziiuu%mE,
L 0 or ! N o ; N
Wo— O R T A U - TR < = B ox
o™ M mmw%ﬂﬂ%yw%@%wwwwﬁ_wﬁﬂw%ﬁ
EEL - ol ﬂISLZTﬂW#‘_ﬂoﬂiﬂbﬂﬂﬂo}Nr}o] L_;Jl,_ll( [
Nraﬁ_sﬁﬂﬂuimz ﬂoom&rﬁwrﬁoﬁ_ﬂayﬁumﬁuﬂﬂu,AEM],_,L%
w < X AR N R N T ®
mEE T e T W Br g nrre e P2 BE 0 LW
= & Ak = AW oy o ooy N Do e B X R e
= ]. ~ %O N ol o - N ﬂﬂr - W ;oﬂ].‘_,]
%nrﬂmmgﬁ,ﬂoWrmwﬁo»%mﬂﬂﬁn%ﬂ_o.umwurmzlnwm%%% %WW
RO e wA- o S RN T O
MOy W onomx Gl g B ogmom O oo B W
— il o1 R o nd o m B ~ R N — o T
W T mo ey T MY YT Ty O E oo Y
) WO R v & - C ~3 =T w2
N S I e v (B i R i
e AN H AT ST~ (S R = 20 ~3 A N W
® O OTWRTRR OFIFBFTT OWAESLTHA OFFT U TR

— 104 —



CI %
Ry, w N
o ™ _ X o T —
mmrﬂE ? b mﬁmﬂuuﬂ ~ umﬁ G
iy X In L . &gy X oo Wy P
noﬂ,_ﬂt = PR o or 3 R Wlﬂ e
- s ) N~ o T ® =N <
™ = m o T X o o i A W —
%sfr B AN o RN <o
G (- ﬂuuﬂ%mﬂxx o o 1N o
I~ of X T OB X gy o i o o ™ TR T
N .y v o T oF g X
o B i Bl ot N
Lo % ‘Mu_l ~ H a i) — L.E OC
=% a7 X g N A .
Ho = m ~o o T 7T &L el K ) = R oy ®°
. e ,m 0 N = = HT_ mi ﬂw OW A o? =3 O_E
T T ® O N < [ ) = o g 1 ° wm
W%ﬂnov o 111%@;%1 %wm%% wow
i i il DT ow Y
57 L gaidTri Cips fra
o T —_ fi
g~ U T e Rm BR 4 = 4 T 2oy
N L S Plse g0
= N . aomﬁﬁr@uuu_oaﬁ %ﬂrﬁl%ﬂr.}%ﬂ
o) = T o] —~ - s e
Nrﬂuﬂ Jlxnﬂoﬁuﬂi iﬁu@.mnuup .
i TR N ~ co N ™ o= B oy O N
7 ™ < T xo N o A )
N my ) ol wr T o w oM o ~o B o -
~) X ZT . D o X T o T KO —
= N oar w5 .%uﬂnﬁqgmﬁ% = X ow
) % NR o = . rkra B3
< T = — N O_Elﬂz oy oy K2
o W B Em Y o P SR VA S T
%Wﬂ__daﬂ%ziggm @.mwrﬂum%%uu% = ok o 3
ol 8 E do — & e G+ = o W ox o ot B
N ™ M_M M o uj i~ 2 N o] 1H A o = ol T o V ) Ay g
ﬂﬂuo 7u1rvhojx.§rmaﬂaeo_e,ﬂﬂﬁrééﬂ%%ﬂr% F &
o 0 N 7 o —~ W =z o= = W Y - ™ T <A
s W o= TR 2o o4 T RN o= -
o = = X2 B " NI~ N o ok g X i
maiuﬁ%ﬂ%%uoé 1%7x0t7%auo_e.ﬁa55wﬂr [ F N A
mﬂ%%%%ﬂﬂ ﬂﬂu%%%ﬂ%%ﬂrﬂ oo B
R A IR e
N of) ° of v B - o T Y
v T jut] Uow W w9l ol — ~ ay {n N T
EO ~ = o) ‘mﬂ 6N O_E X ‘q ‘_Ll
B o W 5o oH RN = ° 5 ot o=
NS ™ Uy ol

6

2017

— 105 —



	List of Tables
	List of Figures
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 연구사 
	1. 국외 연구
	2. 국내 연구

	Ⅲ. 연구방법
	1. 연구지역
	2. 연구기간
	3. 도래 및 번식경과
	4. 서식지 이용 및 잠재 먹이원
	4.1 번식지 환경
	4.2 행동권
	4.3 잠재 먹이원

	5. 둥지 특성 및 이용률
	6. 알과 새끼
	6.1 알 크기 및 한배 산란수, 포란․육추 기간
	6.2 새끼 성장률

	7. 번식행동
	7.1 성별 구분
	7.2 번식행동 조사
	7.3 분석방법

	8. 번식 성공률
	9. 체외기생충 감염 현황
	10. 귀소율
	11. 관리방안 마련을 위한 설문조사

	Ⅳ. 결과 및 고찰
	1. 도래 및 번식경과
	1.1 도래 현황
	1.2 번식경과
	1.3 고찰

	2. 서식지 이용 및 잠재 먹이원
	2.1 번식지 환경
	2.2 행동권
	2.3 잠재 먹이원
	2.4 고찰

	3. 번식생태
	3.1 영소습성
	3.2 알과 포란
	3.3 새끼와 육추
	3.4 번식 성공

	4. 체외기생충
	4.1 체외기생충 감염 정도
	4.2 고찰

	5. 귀소성
	5.1 귀소율
	5.2 고찰

	6. 관리 방안
	6.1 제비 분포 및 개체군 경향
	6.2 서식지 요구조건
	6.3 위협 및 제한 요인
	6.4 관리 방안


	Ⅴ. 결론
	Ⅵ. 국문요약
	Ⅶ. 참고문헌


<startpage>14
List of Tables ⅳ
List of Figures ⅴ
ABSTRACT ⅶ
Ⅰ. 서론 1
Ⅱ. 연구사  3
 1. 국외 연구 3
 2. 국내 연구 4
Ⅲ. 연구방법 5
 1. 연구지역 5
 2. 연구기간 5
 3. 도래 및 번식경과 7
 4. 서식지 이용 및 잠재 먹이원 7
  4.1 번식지 환경 7
  4.2 행동권 8
  4.3 잠재 먹이원 8
 5. 둥지 특성 및 이용률 9
 6. 알과 새끼 11
  6.1 알 크기 및 한배 산란수, 포란․육추 기간 11
  6.2 새끼 성장률 11
 7. 번식행동 12
  7.1 성별 구분 12
  7.2 번식행동 조사 12
  7.3 분석방법 12
 8. 번식 성공률 13
 9. 체외기생충 감염 현황 14
 10. 귀소율 14
 11. 관리방안 마련을 위한 설문조사 15
Ⅳ. 결과 및 고찰 16
 1. 도래 및 번식경과 16
  1.1 도래 현황 16
  1.2 번식경과 16
  1.3 고찰 17
 2. 서식지 이용 및 잠재 먹이원 20
  2.1 번식지 환경 20
  2.2 행동권 23
  2.3 잠재 먹이원 26
  2.4 고찰 30
 3. 번식생태 34
  3.1 영소습성 34
  3.2 알과 포란 44
  3.3 새끼와 육추 49
  3.4 번식 성공 56
 4. 체외기생충 60
  4.1 체외기생충 감염 정도 60
  4.2 고찰 63
 5. 귀소성 65
  5.1 귀소율 65
  5.2 고찰 67
 6. 관리 방안 68
  6.1 제비 분포 및 개체군 경향 68
  6.2 서식지 요구조건 71
  6.3 위협 및 제한 요인 73
  6.4 관리 방안 78
Ⅴ. 결론 84
Ⅵ. 국문요약 87
Ⅶ. 참고문헌 89
</body>

