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Abstract: This study analyzed habitat status of barn swallows within 800 m and

Seon-Deok Jin changes in potential food resource occurrence for 63 nests (Seocheon 23, Sejong 40)
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where barn swallows breeding was confirmed in Seocheon and Sejong in 2019 and
2020. As a result of checking habitat compositions of barn swallows in the study area,
Sejong showed more varieties of habitat types than Seocheon, showing a larger
number of dominant groups. Such large number of dominant groups was found to be
an advantageous habitat factor for producing flying insects as potential food resources

for barn swallows. As for the production of potential food resources, Seocheon had the

highest production in dwelling and stream and Sejong had the highest production in
the stream.The production of potential food resources differed in production season by
habitat type. This study analyzed compositions of the habitat around the breeding site

revised: 27 December 2022 of swallows. It provides basic data necessary for protecting barn swallow habitats by

occurring in the habitat.
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comparing the production timing and production volume of potential food resources

N B2 T Holo] THEx /O WA (L] 27, THiitE,

M7el A% 5ol 932 A ™ (Clutton-Brock 1991;

Z2LE ool A1 EA] = A Ao Agket 848 <l Williams 1994; Winkler and Allen 1996; Daan and Tinbergen

21& 4= Q1O (Hildén 1965), ‘A 9] AAeF Hol= A 1997; Mousseau and Fox 1998), ©]& ¢lafl & 2] Hol&
A2 g73Hsto] what B 4= Ik (Mills et al. 1989). ©] JAkst= A A7) 9] gh R 7L S g5t
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A8 (Hirundo rustica)~= 7,700 AEE] A7F} A2
2|5 F-6351H (Smith et al. 2018), 217} U] QF-FZE
A ¥2] (Won 1981; Shields 1984; Snow and Perrins 1998;
Turner 2006) 5} Aot QI7H} &9 ZFo|}, H]gY
2 HOo|E Ahdoh= 540] 212 ™ (Turner and Rose 1989;
Turner 2006), ©|= A5l 9 Ho| Al H|P4 52| ¥
Slof| M5t (Brown and Brown 1999). AlH|= &= &
== Alelstarl A AA ol Eazsta Qlov 2 WAt
Zashar Siok AlH] AW Al4- s FulEet ofy et f9
oA E HAE T Qo (Burfield and Bommel 2004), 15
A= Al RS fls BFH7IF5e= 245k
T}H(COSEWIC 2011).

Seltek 198080 olF Al AR Aa A
o= A 921 (Ko et al. 2010), ZHA ESHAHH A
AA7dE A& F25H7]1 = SHATH(Cultural Heritage
Administration 2009). AJH] 2] tHEA Q1 A4 T4 Q91
S gE T FEY AR QIR A2 A4, 7%
S}, ASA AR T o= AH]S] MA AL 9 #old
Ql v 50 AMAIY L ZFA (Fuller 2000; Stanton et al.
2018) = AA Stk AH| 9] F K-S Asfirl= AAA

Potential food resource production by barn swallow habitat type

W Qe ate] BAE olsfish= A7 € 85ttt (Hur
et al. 2003). 7 AH|S] HSE I3t A7t A|EHH©
2 A8 Fof o, I tiFo] AH|e] HAYE (Han
2009; Noh 2016; Kim 2017) % S 5o Qlof Au] A]4]
A A Hold A FET AAoltt mpEtA] 2
AtE FEuEtel] sk AlH|e] X A A R]of| A
WA A Holdo] WA5-3-g tetotal WHAYRF
W} AlH] o] AA1Z] Aeie] n]d 4= Q= JFS LotR

17} skt

)

=

A7 P A9 FHEE
QAT A AT PR PTe] 0h2 L Fle] A7t
3} tht 573207} 91715ked, 573
ShA3} i= A%} ik Fel FARE dejel 7
o] ZASkAIR AFeiet Nxe] Yk A LISk A

BE S )

=
=}
—-

N oo o ool g

W45 H=th(Fig 1).
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Fig. 1. Location of the study area in Seocheon and Sejong, South Korea.
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AIEA A 1L A2 b A2H s YR EAA]

Qlitel] Qe BAA TR =} T, 2712 o] EA
of glow], MEA5A| o ABE At shd m|E ol
s271 9t}

2, EX|ojE2H|& A

AB1e] AAZ] W A4 73742 9150 2019, 20201
AT AlEolA HAIGE A E tid o2 B3] 23 6371
£ skl o, ol HRE 7o &2 ¥4 Al7] AlH|<
Hol&-5 PFHF o s A3l 800m W7 (Snapp 1976;
Moller 1987; Ambrosini et al. 2002; Griiebler and Naef-
Daenzer 2003; Kim 2017) 2.2 SRS EXDELE AY
© 2 Zehf] A stich

3. WA ojgl 21

ol 32 20204, 20219 267 AW ] 8 &5
A|71Q1 4~7dofl ZgskGiTh Alu] ] =0 Bol it {47
2 mjets}] 915 Be 241 Wasiglen], AgE £
wBE ol A4 42 (i, 31, 97, ) e 4
S} th (Kim and Hahm 2001). ZFZHe] A 212 57 21 4-&
AAekgom, 7 A 25m o A2kE ol sto] A
AHe] F2E ek MF F TolE A 44
(Turner and Rose 1989; Turner 2006)°] 1= A|H] ] A3
g 5442 Htdsto 7\]@%& 2 m olof £l EFY(25
><35)% Ax|sto] HPg 252 257 A& s3skolTh

e Hold F A } *‘Zﬂ ARgohs 2718 A
5}71 Q15 Kim (2017) 2] APALE st S8
H|SJA 259] 37|15 SH519.0H, o]& size<4mm, 4
mm <size <8 mm, 8 mm <size?| 3FFE &3}t o]
= AH7E AA = ol oz g-go] 75t 4 mm <size
ojFe] Hold F& & FF oz FEoI

A2 SPSS 25 (IBM, USA) S -85ttt A 414
E 7|‘:]|'7‘H;§| ol WA= zto] H|wE 9|3l Kolmogorv-

2] ?—al'oh Kruskal-Wallis test —% 3§ 5193, OEﬁ A]-_?_EL@‘ <

WeAsp7] SIoh £59% MA-L So 2912 Fofstelck
g =2loll tholl L A EAtEA (one -way ANOVA)
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2 ANsigos], oo R et Welch A3 T3
Games-Howell testS 3] AFZEA-S AX|5}TE R E
I:I}H_,] _,]4_\‘% _Q_p 0051"\__1,_ ]‘1737{46} 1;]-

8

A Hold T Al7]ef A AR E LAY 7] {9
St zfol 7} QlEA] dotR 7] 9135l Kruskal-Wallis testS 71
Yot o, Z+z+o] WM Mann-Whitney test= 21345}
RoH, B {o)d T p<0.05 oA BFoHA
tt. o]o] tigt S-S $13ll Bonferroni correction Method
(B.C. Method)-= HAISFSTE 241 9] fo4d ke A4
<2 p<0.0167 (alpha/3), A& p<0.0083 (alpha/6) <
oA 25,

2

1. HH| MAX] SYEN
2019, 2020 2A7E A% 3} A|Zof| A AR HAo] gl
A= 637090, F Ao BE Q7 Y 7HEE9] 9
AR QoA ERIE QA WA T ARE Y
2 800m W EATE H-&-Z EA5tom, AH]e] A
2= A% 405 ha, AlE 481 ha2 2 2}0]5 Ho|Z] eIk
L 1A 2= 28] Zpo] (M3 23, Al 40)E ESL
CH(Table 1). & A9 2] AlH] A4]2] EX|H]E H-&2 =
o] 41.3%=2 7F =3kom, A (16.3%), T4 (11.0%),
2(10.9%), 2] (8.8%) =0 2 Sl git} 2| &2 B

AL =(72.9%) 7 AFH (9.4%), A1 (5.4%) $1F2] T
stel AA2] §9S Beom, AlE2 4Hd (22.1%), 74
A(20.2%), T (17.3%), = (14.7%), 24 (11.7%) 5 Th¥t
AA2] 82 HATt

lo Jz o & i

A, F 1550] ERIEGleH, £ A9 BE uha] = (A3
80.8%, A& 69.8%)°] -5+ T (Table 2). A1 4128
A F 2199 = obd W4 Q7 B mhe]Eo|
7V Aok s whe =, A, T g
L, s T Ao A ol Edo] 7P oo
stgom, 71 Tttt A AR = =0 7 SRIE it

T T —



Table 1. Analysis of land cover within 800 m range of swallow nests

Potential food resource production by barn swallow habitat type

Seocheon Sejong Total
ha % ha % ha %

Dwelling 5.92 1.5 12.85 2.7 18.77 2.1
Forest 38.19 9.4 106.23 221 144.42 16.3
Bare land 2.85 0.7 8.96 1.9 11.81 1.3
Road 13.60 34 25.80 5.4 39.40 4.4
Stream 13.18 3.3 9.79 2.0 22.97 2.6
Rough sketch 21.83 54 56.23 1.7 78.06 8.8
Cultivated land 1.16 0.3 10.35 22 11.51 1.3
Orchard 0.00 0.0 9725 20.2 9725 1.0
Field 13.08 32 83.16 173 96.24 10.9
Paddy 295.24 72.9 70.67 14.7 365.91 413

Total 405.05 100 481.29 100 886.33 100

Table 2. Status of a dominant group of potential food resources produced by habitat type around swallow nest (home range 800 m) (n:

Individuals per unit area (1 ha); %: Dominance per unit area (1 ha))

Orchard Paddy Dwelling Stream Total
Order
n % n % n % n % n %
Seocheon
Trichoptera - - - - - - 110.7 23.0 112.5 9.3
Coleoptera - - - - - - 40.2 8.3 - -
Diptera - - 10.0 93.9 660.1 92.7 303.3 62.9 973.5 80.8
Sejong
Trichoptera - - - - - - 49.3 10.8 518 5.7
Hemiptera 1.2 6.2 - - 15.4 74 56.0 12.2 75.1 8.3
Coleoptera 1.8 9.4 - - 176 8.5 54.0 11.8 83.2 9.2
Hymenoptera 1.4 72 - - 10.6 5.1 29.2 6.4 - -
Diptera 14.7 75.6 204.9 92.3 161.0 778 2519 55.0 632.5 69.8
n: Individuals per unit area (1 ha), %: Dominance per unit area (1 ha)
3. MAIXIE B Zolgl AT bl F(p<0001) BT AAAE W A7 Golg 7}
B 0]7} A A TH(Table 4). B.C. Method 2 445 A1}, 4 9]
BA A A (F=82.322, p<0.001) 37 A& (F= o _(_ ) e
=7} Q7L SPEE 479 BT WA fof7t AfolE

58.535, p<0.001) 5 AAA] 7+ B A2 Holgd vF
gl Zkol7t ATk A Pt WA A olA
+ QI7F shd o] wqkom, AlE oA ohd o] Aol 7t

%} =S¥ TH(Table 3).

4. MAXE Al7|of| uh2 T ol T T et

A7 A Hold 24 A A3 (p<0.001) 7 Al

oF &
o AlE2] dep et Q7Y S s~7E B folRt At
o|F Helo, aI7tet shde s~6¢Y, = e 6~7
d, =3 52 sEol frolt Aol Halet A A
Hol A A7l 485 7 g HAL,
Sl A7 TAFe] Wet A vebg AlE
2 shoflA = WAl 2 WIS HolA] ghgtont =2
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AR, AR 79 E F716H AE B ATH(Fig.2).

AAA wolgdg 2719 whet 48 (4 mm <size<8
mm), 5% (8 mm <size) 22 & (Kim 2017)5t%] A]
71 24 Adh A7 Hol¥e A (p<o0.001), AlIFE
(p<0.002) 25 AAIZE ke A7) §ogh zjo]
7} Q131 Th (Table 5). B.C. Method 2 £ 3t A}, A7 9] 1=
3} QU7 512 479 B HAake] 05k Aol B Y
ov, Q7te} sHe s9Tt 790 Rl Aol Bk,
AlIE2] ﬂ*%ﬂr A7}, SHAL 5~79 BT T o] -2
3t Aol 5 Bov, Q17kel ShL s~6%, it B4

Table 3. Comparison of production of potential food resources
for barn swallows by habitat type

Habitat Mean £SD* F p
Seocheon
Paddy 15.50+8.78°
Stream 66.31+21.56% 82.322 p<0.001
Dwelling 73.60+23.94°
Orchard -
Sejong
Paddy 66.68+41.49°
Stream 10716+ 18.36° 58.535 p<0.001
Dwelling 79.47 £23.05°
Orchard 24.53+17.27°

*Different letters indicate statistically significant differences at @ =0.05
(Kruskal-Wallis test with Games-Howell post-hoc test after ranking
variable conversion).

~79, =7} AL sUe] 018 ol 2 Bk 49 o
01%4 WA Ao B APE 7ol A B
ol Bgtom, 64 olF FAT 571 A%e HAY e

19E 571 4GS BT AIEL SHelA A7

Aol 2 WehE Holx] Y9l =2 68 H, 7= 7
YR F7bole S BT (Fig. 3).

3 Hol¥2 A3 (p<0.006), A& (p<0.004) 2T
A2 dhgeFo A A7 823t ZFolrt ail:}(Table
5). BC. Method® 2413 A}, A& =7} Q7% shde
4~6go] WA Fot 2holE Hlow, olvtet s

< 690l Frofet Aol Hloth AlF2 It} <171 st
AT} s~74 B AT o3t Aol Hglor, 17k
o} 2 5~6Y, = 52 5~7Y, =1 VHE 6~7E
off #eIgt zlolE Byt $9 #old TAFE B A
AL sPdolA 4o Tl Wty saRE AT

ﬂll

Aa AdE Helon, 6dole Q7oA S71 A B
Ak AlF-2 shdell Al 4ol WA=l Bwtou sg5H
4% A4 AFE Ko ¢doll= Sl7tolA 71 A
&S H ATt (Fig. 4)

ini P

AE|= v AhgFo] EstE EA Ao M (Turner and
Rose 1989; Turner 2006), AlH] 2] =9 Ho]U2l vlhA

Table 4. p-Value table of the analysis result comparing the monthly production of potential food resources of barn swallows by habitat
type regardless of the size of potential food resources. p-Values with no statistically significant difference are shown in bold.

Group April May June July

Seocheon <0.001 <0.001 <0.001 <0.001
Paddy-Dwelling 0.0002 <0.0167 <0.0167 0.0002
Paddy-Stream 0.0004 <0.0167 <0.0167 0.0002
Dwelling-Stream 0.0350 0.0005 0.9118 <0.0167

Sejong 0.001 <0.001 <0.001 <0.001
Paddy-Dwvelling 0.0357 0.0185 0.6305 0.3930
Paddy-Stream 0.0357 <0.0083 1.0000 0.4359
Paddy-Orchard - 0.1230 0.00M 0.0001
Dwelling-Stream 0.0317 0.0002 0.0052 0.6305
Orchard-Dwelling - 0.0005 0.0002 <0.0083
Orchard-Stream - <0.0083 <0.0083 <0.0083

Comparison of monthly production in each area and comparison between habitat types were analyzed by Kruskal-Wallis test and Mann-\Whitney test,

respectively, after Bonferroni correction.
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Fig. 2. Changes in production of potential food resource per unit area (1 ha) monthly by habitat type of barn swallows.
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Qs o) A% 2go] of
OFZI T} (Evans et al. 2003). A2
9%)°] Teet A4 F2E Hlom, A9
G2} Ak 2] WL, o] TRkt A
H53E Aol sl AHe] ZHHA Holel
o dhge] qlol &gt AAR] a4s waE
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o
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el rlo
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oS,
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A
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> rE o
N 1o
o o J_,

oL f of

=
o2
'k ox

I

ol

2
)
lo

e AAAE sfioht 5784, sHd So= &

24 2129 (Kim and Hahm 2001), o] AH] 2] 7-¢ 2}
E A7t 7hsst B4 Asshe o=z d8A gtk
(Chloe et al. 2020) o3t ZHE APuli7t 7155 g4 Q) o

FAL HPA 25 THF TS =51 (Bvans et al. 2007),
ol AH] HolA] FQ @9l F sh}el AAA] U u]ey

A 59 BHEE =9 =T (Evans et al. 2003; Chloe et al.
2020). f}ﬂ—'—ﬂ—% AH)e] 8 Hold F ohut= A 9l

5 ™ (Brown and Brown 1999; Turner 2006), T+2]=-2] 248
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Table 5. p-Value table of the analysis result comparing the monthly production of potential food resources of barn swallows by habitat
type according to the size of potential food resources. p-Values with no statistically significant difference are shown in bold.

Group April May June July
4mm<size<8mm
Seocheon 0.001 <0.001 <0.001 <0.001
Paddy-Dwelling 0.0002 <0.0167 <0.0167 0.0002
Paddy-Stream 0.0004 <0.0167 <0.0167 0.0002
Dwelling-Stream 0.2110 0.0001 0.1903 <0.0167
Sejon 0.002 <0.001 <0.001 <0.001
Paddy-Dwelling 0.0357 0.0355 0.3527 0.5288
Paddy-Stream 0.0357 <0.0083 1.0000 0.7959
Paddy-Orchard - 0.1051 0.0015 0.0002
Dwelling-Stream 0.0952 0.0007 0.0068 0.7394
Orchard-Dwelling - 0.0015 0.0015 <0.0083
Orchard-Stream - <0.0083 <0.0083 <0.0083
8mMm<size
Seocheon <0.001 0.002 <0.001 0.006
Paddy-Dwelling 0.0002 0.0007 <0.0167 0.0444
Paddy-Stream 0.0004 0.0007 <0.0167 0.0714
Dwelling-Stream 0.0021 0.1903 0.0007 0.0080
Sejon 0.004 <0.001 <0.001 <0.001
Paddy-Dwelling 05714 0.0089 <0.0083 0.0007
Paddy-Stream 0.0952 <0.0083 <0.0083 <0.0000
Paddy-Orchard - 0.0232 0.2295 0.3150
Dwelling-Stream 0.0556 0.0002 0.0003 0.0355
Orchard-Dwelling - 0.0003 0.0001 0.0005
Orchard-Stream - <0.0083 0.0001 <0.0083

Comparison of monthly production in each area and comparison between habitat types were analyzed by Kruskal-Wallis test and Mann-\Whitney test,

respectively, after Bonferroni correction.

& Hek= A7) A9 A 89 T ot (Kim 2017). &
E2H oA WSt A2 AR, Ble 52 ol EAgol
=8 Q9lo] EH (Frouz 1999), 744 $F2] 27, 217t
FHO| At | Sk 248)7] Fol mhelE Ao Ba
S ot g3 0] AlgE ol w2 & HAY AT
et Ao pebErh 5P A A 225 EAist
A low, 7be FH o wo] Qlof thefet 2= A7t
o)ol 21k A1} q17ke] olefe BH e Ave)
A wlolel W) foIE BAL ATT Aoz vk
gk

ERE AEI MAS Ae Fol B M5t
= H2FS 4S5 (Ricklefs 1974; Davidson and Evans

1988), °|& 213t Ao f2jgt Al7|9} FAE At
(Williams 1966; Houston 1998). ©] & Ho|zg2 27 9]

e
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AAZ] 7ol Qlo] ml¢- Fash E A Ag a<lolH
(Newton 1998), Holzp¢l o] WA= ¥st= 270 A
Aol & FFE v 4= Ack A2 Z2ff Al7]= 44,
H A7)E 49 T~5Y £ &5 A7NE 59 Fe~64
T o)4 A7 E 68 E~7EE A 2191 (Choi 1999;

Kim and Hahm 2001; Kim et al. 2016), & 13- Au}o] 27
2] wo] o WA A A A A7) whet G-of gt 2
o|g B4t ol AH|9] 5 Al7]of| whet F8 ol
7§74 75/ 0] Y AR

A A2 W FAL Z22], 8 52 Au] o] Hol

o T a7t qS T 4 1.0 (Moller 2001), 53] =9
S

A

—L
._l_.]j

o] A1
i
| A
HAYSHE Hol L2 A o] Hol Fof ™A ¥edo]
= Ao=2 4 A I (Turner 2006). & AR 2] =
Z
H

A Hold B2 55 5 ola A7}l 6~7El T
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Fig. 4. Changes in production of medium size (8 mm < size) potential food resources per unit area (1 ha) per month by habitat type of barn
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Hie Aoz sRIEoh F 299 =9 &5 e A7
9z 0] F8 $HES Aefgo] JFom

-
mm < size) Ho| Y] WAPFo] Fom,

kst @A 4

—53(4mmgsize<8mm) Ho o] TS WS E5) A
wloll ] 9] Wolelg AFFIAT}. ZRE olu7]
Akl Qlof Apqlo] AET HAlof diet G-84 w2 St
™ (Williams 1966), ©] & A2 o2 & ouz] A1

E Q7S (Newton 1979). HA] A]7] AA12] Y Ho]
o] TREw 27O ool A7, SHllakeka, 719 A7
9 AJzof JFE u]A] ™ (Clutton-Brock 1991; Williams
1994; Winkler and Allen 1996; Daan and Tinbergen 1997;
Mousseau and Fox 1998), 015 ¢35l el & o] HolY
Fio] FRIT) 1A Y5S uhd 25Eo0| B 7|9
Z 0 2 Z@A3H (Downes 1965; Danks 2007), ©|+= 5H4-&
olgke Aol Fael wolgdo] o] wa) Z7] A
of Ay} W40 244 FaES vl 4 ok
A2 W £% (4 mm < size <8 mm) Ho| L2 2]
Fol7k Glovt Ql7ke} o] F8 WEAG OB, §3 1

— A4

*

ola AI7]%1 6~7dol Aitgol F7tste] 7|1& A+ At
(Lubbe and Snoo 2007; Kim 2017)2} F-AFSFE. o, A1
O] 7% alfd Al7] QI7ke] Aol vl =2 Ao g
ERstTh §14] A17] AJH] Ft go] HlE+ 3002] o]/f o=
A A 2100 (Meller 1983), 3t & 8~13U0] =/ Af
719] Ho| 727} 2 F75HA E] ] (Snapp 1976)
ojuAj o] Fo] §IE7} Zropxich AH|= 2H Jo] 8+
= ii/ﬂ?lﬂ 2158 800m W A4 HA-S 7HA ™ (Kim
2017), °]& & G427 QI 1km WollA BM ZF-2 HQl
th(Chole et al. 2020). 4174 2] AH] A& 2] FH-L 72.9%7}
=91 WP o] HA T IS e 2o, o2t |
< ol AR} e HAREe ol| 2] 882 915 54
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