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ABSTRACT

Rapid urbanization around the world has negatively affected wildlife habitats, including birds. Wild birds
settled in the city are adapting to the changed surroundings, and are typically known to make nests using
materials that are easy to find around the city. This study was conducted for the purpose of analyzing the nesting
materials on the Paridae using artificial bird nests installed in cities. In this study, the researchers established
a total of 33 artificial bird nests in urban parks (22) and forests (11) in Cheonan-si, Chungcheongnam-do. Then
we collected 4 artificial bird nests in urban parks (18.19%) and 5 in urban forests (45.46%) to compare the
characteristics of bird nest materials by the nest, species, and urban green area types. Eight nests, excluding a

nest abandoned by a pair of Paridae, were used for the material analysis. The collected nests were dried, and

classified into natural materials (vegetable materials, animal materials, moss, and soil) and artificial materials
(cotton, paper pieces, plastics, vinyl, and synthetic fibers), and then each nest was weighed. The classification
result shows that the portion of moss (50.65%) was the highest in all nests, followed by soil (21.43%)), artificial
material (13.95%), vegetable material (5.78%), animal material (4.57%), and others (3.59%) in that order.
Artificial materials were used in all nests in urban green areas. Moreover, although the Paridae used about 5.16%

more vegetable material than the Parus varius, it was not significant (t=2.17, p=0.07). Plant materials and soil

were most preferred in urban forests, and moss, animal, and artificial materials were widely used in that order

in urban parks. There was a significant difference in the use of vegetable materials between urban parks and
urban forests (t=3.07, p<0.05%). In the habitats like urbanized and dry areas, where artificial materials are highly
accessible, artificial materials replaced some roles of natural materials. This study is a basic study for the

analysis of the types of materials used in artificial bird nests to understand the habitat system of urban

ecosystems. It can be used as the basic data for ecological studies and conservation of the Paridae species.

KEY WORDS: PARUS MINOR, PARUS VARIUS, ARTIFICIAL NEST, URBAN ECOSYSTEM, CHEONAN
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(Walsh et al., 2011). 229] x| =g otw} 7]
QIR Ak Ags shA|NE wiof] webA] wnE 913t Al
3 AE, YR VS ERY BT, ofn|e} Af7]ofA A
st w713 AlF-stch(Mainwaring et al., 2014). o] 4
$AE ZRAE0] F0T L T 9o, FA9
Nw=, AA, 2= 28 A9 Az 48T = U=es
A2t ofoF SFcH(Mainwaring et al., 2014). =A|3} 717
o7 Qs W& 279 AAlgH o] MA RN oH, FA9
g 5 i ARe BReh 4% oA wsEn
(Seress and Liker, 2015). o]o] X A7 & EF5l11A}t
o= A7E 2= =, Wang et al.(2009)= =A| 48
A W A2E ol &dte WAt T4 ARE A= &
A, we, 9 Behae, Foled, UAE A 5L H8)
L Aow torstyith Kim et al.(2012)%= o]7], 27
A, e, 2o R, Ao A8 52 5 AR ol
she AL SheIshglon, Wilting2017)& 93], o7, o
S7en, ehil WE 5 1570 AEAt 52 Ao AL
Aok Hug vp Qlth T2 fme] e 2F AL
2% 9FFE FHE T 9=t Alvarez et al.(2013)2
A A7 F AAA=z o]719] Aol 7o R} A
283 294 HBVAS 15490, Townsend and
Barker(2014)= A4, $AE 59 AdFA=7T A7
o] e & ¢s|A vhEo] °]¢ga &‘?ﬂo}ﬂl HaNde
gholsl 4 tt. Wt & Sudrez-Rodriguez et al.(2013)2
&2 7t =A 257 A4 7185S & A5
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= Bhgou), Tl AL 54 Aast 257 AT 0]
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1981), A 9 ZAJE A A E HHZ o=
A= AFA 4% BAZ g8 A QtkLee et al., 2000).
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127°8'30"E

36°50'0"N

Jincheon

Gongju

Figure 2. Installation of artificial bird nest-box(W: 130mm,
V: 170mm, H: 330mm). artificial nestboxes was
fixed with a stainless spring to minimize
artificial impact.

1 QR BAE BAsT,

EAEE Y EAISLA AR SA= S0l Al
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ZAste] Az ¥ FFah v wshdh Wilting(2017)2
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Azt E3, Alvarez et al.(2013)2 1247k EoF
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&5to] AZX7]|(DMC-122SP, Daeil Engineering
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299 27 AanR} JBARE TR ATHR
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Table 1. Nesting materials of birds known in prior research

Classification Specific name Environment Nest materials

plastics, paper pieces, cloth pieces, nylon

Chinese Bulbuls urban area particles, threads

Wang et al. (2009) (Pycnonotus sinensis)

natural habitats plant culms, roots, leaves

Japanese paradise flycatcher Feather, Lichen, Leave of tree, tree trunk,

Kim et al. (2012) natural habitats

(Terpsiphone atrocaudata) moss, barks
paper, cigarette stubs, coloured wool,
urban area . .
o Great Tit humanderived material
Wilting(2017) . -
(Parus major) . feathers, hair, natural wool, grass, leaves,
natural habitats .
bark, moss, twigs and plant stem
Alvarez et al. (2013) Great Tlt.s natural habitats moss, sticks, hair, feathers, fabric
(Parus major)
Townsend and American crow both area synthetic wine, string, rope, plastic strips,
Barker(2014) (Corvus brachyrhynchos) tape, wire,

Figure 3. Nesting material from artificial nest-box. (Left) Dry the nest at 40°C for 20 hours. (Right) Classifying Nest

Materials.
3 712 ARl AR 5 B 096mmz A Zin} 9 A
A AR Fo2 ER6kL A& Slo|y £7], He,
A ABY AR SRSk BBA ARE 932 AR 33709 QA F EAAIA 57(45.46%),

U=, A% 5 540 BT AR VER ERaat  =ATYNA 470(18.19%)7) o SElo] RGN
(Fig. 3). 2 AR 001g AUE A4AE ME9OMIHHE, & o] §8& M3tk o] % =AZe ) uh 2 40| 54|

India) & AME3t] FAE SAste] 7155k, A 34 £ Al AHolA TAE E7|5te HFHORE 8749 FA
79| zto]& At T w4 3l W T4 AR 7F Am B0 ZEEAeh EALE QL Sufjitell= uhAY
Zpolg Bl uetIA} ttestS B FAXC EH& R 38T 2Eubo] 14o] AFAHS o] gtglen, 2HF
statistical 4.0.37} R Studio 4.0.3& AM-3}T) A HART YL dhafef 2Eto] ZF 144 laAAS

ol g5ttt FATUY Afols LEHo] 18o] Jax(w

H nesting) ©]% ZZHIEYN, incubating)¥} S3=(FH 4,
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parental care) ¥}JE W= AFFIYA|TE o)A A Q1FAR
THTable 2).

Table 2. Use of artificial bird nest-box installed in urban
green spaces

Site Nest No. Species type
F1 Parus major
F2 Parus major

Mt. Kunmae F3 Sittiparus varius
F4 Parus major
F5 Parus major

Cheongsa park P1 Sittiparus varius
P2 Parus major

Dujung park P3 Sittiparus varius*

* All individuals died just before fledging and failed to
leaving nest

100%

90% O\
SO
80% Rt
o ]
70%
60%
50%
40%
30%
20%
10%
0% | = — -
F1 F2 F3 F4

Urban forest

M Plant material (Seed) M Plant material (Stem)
Soil | Moss

*- Artificial material @ Other

B Plant material (Leaf)

% Animal material (Fur)

1. SXIE MH=AE 7L

ARl 257F A7 o o]-8gh 8712 AR (EAIAE
2. Fl, F2, F3, F4, F5, =A13¢: P1, P2, P3) Y] 5x=
A8t AxgE AYstoict. AxAn 5] 870 Hat F
A= 29.78g019) 00 EAAF L] 749- 29.41g, EAI A
3041go® SRIEGITE A=At G wet 74| 2}
o7} WAYEtG O 11 xfol= A X] Ygkon, FAHOR
© 0|3} z}o]7} WA Q¥SITHt = 0.17, p-value = 0.87).

SAe A AAA R} AFARRE EREALH, 2}
A EE o7, &, AEANE, FEHANE, 78R oA
AlEste]l ERst. EF Ad HdFHoR o]7)
(50.65%)9] A "o BE FR|o|A 7 Eokom,
5.(21.43%), ABAE(13.95%), AEAAE(5.78%), F
=N =(4.57%), 71BH3.59%) A= Q1 A th(Fig.
4). AmE o] §Eo] 2 FAE EFM A AEA
& §3S gofsiginh o719 A =AY W P3 54
NA 7 =& HEE AFEEATHET.31%). &2 EA
ctdol A E F4 A 78 71 =2 HlE 2 AR E U
(37.75%). A FE= ZAIEY W Pl FA A 7MY =
< Ol &ES HATB0.26%). A= MEe BAAE A

— - —
F5 P1 P2 P3

Urban greenery park

Plant material (Root)

N Animal material (Feather)

Figure 4. Comparison of nesting material by artificial nest-box.
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wlof AR zel ABAAR, FO vlFo] B £ tepd
A0 gheheln], ZEutolo] AL =AY U X 3
Aol 1B Fhedl 245 olgatelrlel BRI H
ol ALgE AR BT, $AAo R Fof whe} Aol
7} e A Aol A BARAL AAYE A2
AARe] T4 Blge v 771%, BE%] 25%2
5.16% Zpol2 B ATht = 2.17, p-value = 0.07). ThHE £3|
Amsel £7t 2ol wlamat A} A 2ols} fge

W, EAdeR felng ATt e ekttt

AR E F5 QIFAHAAM 7P =2 HEZ AHEE ST
(10.69%). SEAARLE TAZY W P3 AT H A
7V = HEE AFREQTHI1.21%).

2. ZE M=AE 7

upof mautolo] e S Az 74 vES vw
shlck. vple} Evlo] B o]715 71 wol $851%
on, 55 HuFPS off s AR &, 2EH0]
+ o719 AFAEANA H 2 HlES ARSI 54
Ao A= = Apo|7} I thFig. 5, Table 3.). o= EA]
AH W AXE 57RO SR 5 4717 iAol sl o8-

60

50

40
30
20
10
i I || |

Plant material Soil Moss Animal material Artificial material Other

M Great tit Varied tit

Figure 5. Comparison of component ratio of nesting material according to Great tit(Parus minor) and Varied tit(Sittiparus varius).

Table 3. Component ratio of nesting material according to Great tit(Parus minor) and Varied tit(Sittiparus varius)

Component of nesting material (%)
Classification Natural material Artificial
Plan.t Soil Moss Animal material Other
material material
Great tit 7.71 23.46 48.03 4.34 13.29 3.14
Varied tit 2.55 18.06 55.01 4,96 15.05 435
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Table 4. Component ratio of nesting material by urban green area type

Component of nesting material (%)
Classification Natural material . Artificial
Mos | e | O
Urban park 2.25 15.13 54.13 6.63 18.69 3.17
Urban forest 7.9 25.22 48.57 3.35 11.11 3.85
3. =X g4 MMEAE §8 £ sk Alw 5400 wt ekl Aek 4 ola AdsE
Z& WA Sl gl 2ARE W3ste] WAIE Thefsiof
EARSA 7 A W SA AR 5SS Tt 5 m gt ok wmal, 4H serEe Hastsust o
AR AR AT ] A AT WS L ot g o] B3k BRI aHk D] 72 o)
A A dAEE EANET BATAM A 7.9%, 5 geleld BeswTl oEe] AEskd U slela B
2.25%% mAATEOA 5.65% T w2 AES HAS 53} e BRIHS HEst] tlost ARE0] Al
SARCE Fogt Aol7} WAFKt = 3.07, p < .05%). H=o] sgo] @ E)

TEAEE AR ZAAREG35%) EAEY
(6.63%)°l| 4] 3.28%7}FS] Afol7} WG O SAH O =
Folgt Zpol= YERA] oIt = 1.2, p-value = 0.3).
SAAEET =AY JIFAE AR HlES 47
11.11%, 18.69% =2 Z=A]F-YoA oF 7% T =St Table
4). =2 FFE AFHEE AR EAS ATEY EA
AHdollA= €4, vid, UdE A, A7 glolx Fol
AREEIGl o, URAZFERS A 2704 YR 22
FEIE Tl U EAlFHollA= g4, UdE A, vd,
A, go|Z, giyay BE 5 ot AFAETE AREE
Ak 1 5 Hyay BES 2ATY W e HYaA
A BIRE 2o & SRRIE, dF FAJof| A= HTE Ao
ASAR7F Wol AFEE7= skGth et EAlE-HofA
A3 E7} o Hol o] &E ol SAHSE [F-o5t 2}
ol= YEYA] 93ktht = 0.77, p-value = 0.46).
A} 270 FA= o7|2 ¥E FAJstal "ol
Adi} Zo] REgg a7 YrE Wi AR EAE)E
TFAJstcH(Saag et al., 2011). AHFE FLAo= HIAIR =
oY FEY "ol TF o] gE =t oM sES & Tt
2 AR Yo A= o] A ] sl theFst JE A=
£ A9 QERE ARESt= A & 4 Aok 2 dtlA=
EAAR L Hlasto] QlF A= TRt HAo] w2 EA
T W A4 o B2 QFAEY o]8-S Kk o=
AN =7L AN EL} FARRE EA0] Q7] WEeE Als
FIt(Wang et al., 2009; Carb6-Ramirez et al., 2015). 5]
AR2A AFANET} 2FNA FFS vA = 7443 o
SFofl dial] defXl v glon, ARt SAlER 2 ¢l
TR FY fy ddeR QI3 fFAdol I
(Townsend and Barker, 2014). ¢0]o] &% LofA= FXA
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