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Abstract

The biggest factor in the success of breeding animals is selection of foods, which is determined by quality and quantity of
habitats(Newton, 2003), in the case of This high biomass wetlands as an indicator of ecosystem function about Common
Kestrel's choice of hunting area is expected to be an important clue of quality and quantity of habitats. For this study, it is
divided into four types(Glasslands, Paddy fields, Dry fields, Rparian land) about Common Kestrel's hunting area in
Yugu—eup, Gongju—si, Chungcheongnam—do, Recorded the behavior of Common Kestrel for three years during the
breeding season from March to June(2014~2016). Result of investigation, hunting area showed a high hunting behavior in
riversides and flight—hunting was frequently investigated from may to June. In addition flight—hunting's main food
acquisition is mammal(the vole), while perching behavior's main food acquisition is insect according to the fact
flight—hunting were mainly done in riversides, perching behavior were highly investigated than flight—hunting at glasslands
and paddy fields and dry field. Hunting spot's coverage rate of plants covering the ground showed differences depending on
hunting areas, but height of plants were not significant. Height of the plant according to hunting methods of flight—hunting
to catch mammal(vole) was analyzed to prefer lower height than perching behavior Based on these results riversides are
considered as a very important environmental factors for Common Kestrel's prey selection in breeding session.
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o gy 2 FRENA =2 AHAY a7FE QR
TH(Thiollay, 2001). wetA BWFRFE HoldEolA
ZA 7L {125t AEjA 7159 AREA F& ERT
Tt(Newton 1979).
3z 2o|(Falco tinnunculus)= oP3olY TAIZE 7187
2l A=t ojfout HlwAd A {EE= WaFoloHF
2012). =AIA S 2= IUCN o4 LC(Least concern)2 A4
sto] HE Qo] Wil HEL7] §lFol Egeha] gobA
agte] Bo] "ast Fo= JfAlstal IHIUCN 2013).
FxFolo MAS St FH A, sF] Skt 9

7 e £38o] BoA 1 Yt ol8E Ert(Hagemejer

and Blair 1997). g, olejst Zake AH9le] 1x/shs
guct A0 AP A o A AFE Bolk A
o= ALY ol A9 £A0) T gAAfe] B
© 2 ol tH(Schmid 1990; Schmid er a/ 2001). Eg+
Y opst Teto] GAH glon B wA b 27

A3t ol B Woju 274 fgo] BEHE WA
2 *FEHE A oFAd WaRel Zwnet Fe84
WaR FxIh FEL 4 AL ATt (anine
Aschwanden et al 2005).

2 QApAeQl gae] BT AuA ol 37,
T 5o A AR (H4)7F WAl EES= A
2 olee &AL FE Ho|g sto] & ZAA AN
59 ol Y2509 WA 3ol FRT sl

5B WA 4] g 2 29l Holo] Adol
ole] Alee AAZ|e] At ool olaf FYwn, 2ol
%2 579 49 AAA 7159 AEA FEFolo| A
Haol fuoz AK Fael Ar ¥ TPt Fad
A7t " Aoz oy

o] Th2 472 A4S 75l FzFo|o] AhFds A
of WA ZAREA STt

2, AU

2.1 RAIAA

ZARA 9] Z2F A= A 127° 01 57"~127° 06’
44”7, B8] 36° 28 567~36° 26' 0470, ARl = H
22 2814.79hao|th(Fig. 1).

2.2 A Fa

TFEA A7 AFAGL 227} 84.28ha(2.99%), =
(#h)0] 859.26ha(30.53%), B ()e] 103.62ha(13.65%), st
Aol 273.66ha(9.72%), Atdol 1254.08ha(44.55%), 71Et
(22, 0k 59] QB xE)7} 239.9ha(8.52%) 5 *HA|5lk=
Aoz SRIEQtt & AfoAE FxFolo] PFEA I
ujet AFdt Z1er 2] gt o]§ RlEst ¢ W2Hh A
Fol Aale x4, = ¥ spdW 5 /A2 ERsanh &
3], ==2] 89.51%(769.1ha)= 5¥ F&old =& 21 B2
NG 7ARol AAEE= FoR A mrt Al7]ofutet
FEste o)1, 10.49%(90.16ha)= A A E7} o] Fo0]7]
B4 AF m&rt 90% o]l sk AEfz|elct, sk
s}Zo] oF 270m~540m FEl F70] FolA EA dgFez
38l low, FFAGEE 118~215m)2 Ao Fo=r
fotote] a7 gRohs SPCR Z0] 40m~90m A=
2 W2 9 AQYE o]F1 e ol

47 A Qe thel] o]l o APFA Foll Imx 1me]
UYL E Axste] 22O n g WESR AMESIY oM,
ZHo] Fole 1070419 de] Alxof sl Zdate] B
e 71259k (Jesvs er al 2006).
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i

Fig. 1. Map of study areas(Hunting area at Yugu-eup, Gongju-si).
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% ]Q 1010]: s, APl o B 4bE o] A
" 22, Uiz, 229 Sl Aol g
2] 5oz HYAF.

@ *=(Paddy field)
oA ztol= Holu & FAAAY =2 59~94 71%]
o] /Al e oIl AFto]l Euh= 109~91d 44
e FHE Hol= Solth webA Az mjx
AEglo] 59~109 742= Eoll oo A= FA

g elst ek,

® % (Dry field)
We 22 A ofUsY Wad felw 2& FolA
OBt H75 o] BAE Ak W Wik Ao £ o
TollA B2 A% EO] Q= 7oz ZFEo] okg Abg]o]
et mzrt gerle

@ AW (Riparian land)
2 ZARA Y sk aA S48 fde] f1xIska,
ofgfe] o]Fol §lo] WSS Fsk= Ashd Fol jlou

B sMoz FAst

Table 1. Type area of habitats for each survey site at study
areas(Yugu-eup, Gongju-si)

Area characteristics | Area calculation(ha)® | Percentage(%)
Grass land 84.28 2.99
Paddy field(CSGP) 859.26(90.16) 30.53(10.49)

Dry field 103.65 3.68
Riparian land 273.66 9.72
Mountain 1,254.08 44,55
etc. 239.9 8.52
Total 2,814.79 100.00

“Notes : The study area was calculated as cad 2013, Calculations may
be different from the fact.
°Notes : Cultivation under structure greenhouse.

2.3 Al WS

FxFol9 P52 A ArFEed dutsls, AR
A P A= HAIY .
= AhFgae] Aelg dsty] $i5] FRFole WAyl
F AR TS EASHATE AhdElE EUHRS St
£ AA\¥(Hovering)’, 73 gl A H|3Y(Soring),
‘EF(Gliding)’, ‘FZ2Eo| gtorr] BT AP (Perching)’ o=
o] 4714] P52 Hol=d|(Zoodlogisch Lavoratorium et
al, 1988), ¥ 4= Hovering, Soring, Gliding 52 H|3j

FHT o Hdolgts T2 PR 9—%%3%3},
1€ vl AP (Flight-hunting) ¢ 2 FYst9 L, HotA]
21 AhFsH= 3% (Perch—hunting) 7} _—rl-_,_o]-cq ApolE o
ofEgIth TS APFAE F 3 AdE Ui AR
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ol ke Ahgel 4 SES AESATHITE -
A/ APEAE Q4x100). £ Ahg AahEo] dia]
%, 25, AR, 57, EERE BUstel AdE]

o] u
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i
e Apd AikEel Aols opwgirt
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2.4 AL AIZH

FxFol9 AhFE A= ApFATES sk Q)5
FxFol9 olFof wef AFE o]-&sto] WA FXRE A}
FEIZEA] AeEE (Swarovski 10x42 9.8°)1} 71| 2H(Nikon
D750-Topron 150~600mm)E ©]-&5to] 2B (Direct
obervation)3} 3 tt.

2 AT A A=
B #4& ui2)= 649 31

2 1270 4(A7F 470 9) Bt A
o

FxFole] MAAZIY 39 195
d 742 F 3d (20149 ~2016%)
Pom F 96l ek
AR ZAZL o]FolFth 4Y Az EE2 3—‘_?'194 Az gt
5] AR AT ] = b

SANA FEE A= SlT7] 30+ 7ﬂ°ﬂ /\]3‘7'01'04 i
7} S IAA R AA 9 (Negro er al, 1991). tt
gt ZARR O] 2| F o1 FxF o] o]Fol mhel Alopd
Al Bloju= Algte] whE m|EA|gte] EAfIshe], 960A417F
Z FZFoI7F Alofell U™ AlZEE 64.17%°0] et ol
uf 2 Ao EAof o] §H A7k 6164170l 3l

ﬂ

2.5 =9 4

Az o] FAEAL Spss 23 FAEA &
Sl sle a7t AEEE OE A¢ 'Y |
FZA(One-way ANOVA test)'2 A5ttt T3, AJ7He]
Foll WA= AP 3] FEA (Linear regression analysis)'
L AR AAaE AR o Hlwol s e RE TH
(Paired t—test)2 AA|SFAL}.

o fo ol r*

3.2 &

|0

3.1 A Ea

2 AT T ZAR Yol TEE FxFolo AR
P52 T 1,72837F ZAE S AI7[ERE 39 3593
(19.35%), 44 4363](22.23%), 59 4643](28.45), 62 469
31(29.97%)7F A= Ak (Fig. 2). =clAl= 49l 7MY =
2 o]&S Yo H(733]) 593 6Yoll= 47~523]=
o o] 8- Yegl 7 (Regression analysis, R? = 0.346,

= 0.017), skd¥-e 59Yof 2443], 64of 31532 =9
gt o] &-&o] AT AME W=z Frtste FAIUH
(Regression analysis, R? = 0.564, p = 0.001).

Apge] Aate ZA0A 13.66+2.48%, =ollA 22.40+5.10%,
ol A 16.49+2.49%, SFAWO|A 47.45+9.22%2] AR
P52 HolA, APFE QI Fa2E st gt o]-&
Eo] 7 &2 Adoez ZAEJHOne-way ANOVA
test, df = 3, f = 47.896, p < 0.000)(Fig. 3).
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20 (Table 2). FAH AhFlFs 2920 27|, =, T FA
ish ek . oNA FRARFo] HsgAREe] H|o] w2 H|&S Hol= &

o :  (Paired t—test, t = —7.031, —8.431, —5.058, df = 47,

y=3.9147x + 17.975
R?=0.5636

o
=]

y=-1.4603x + 36.6
R?=0.3455
L]

No. of hunting attempt
B
o

y=-0.0279x + 18.05
R?=0.0007
y=-0.5176x + 19.15
R?=0.1783

[N
o

March

April May June

Fig. 2. Monthly changes in hunting activities in the study areas from

March to June, 2014~2016(Hs : Herbaceous strips, Pf : Paddy field,
Df : Dry field, Rl : Riparian land, n = 1,728).
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Fig. 3. Proportion of hunting activity in study areas from March to
June, 2014~2016(n = 1,728)

3.2 Abe
321 28 AKS
Fzgolo 19 B A BES ZAGIH Pk

= [e} o
1.33£1.593], ZAARE 3.58+1.743], =oA H|FPAPGF
1.88+1.893], ZAARF 6.19+3.973], oA H|PANF
1.92+1.903], A g 4.02+1.913], spdsol|A HPAL

F 10.08+6.183], FAARE 7.00+£4.2932 A=t

Table 2. Difference of hunting method at hunting place(n=96)

p €0.000), shRoAgto] HggAhFo] Z2|Ahg Bt &
Lo v g8 Holk gz oz BAETHPaired t—test, t =
4.019, df = 47, p < 0.000).

FxFolo] G Abg PFHish= 39 HIPARS 383, At
S 813, 4o ulegabg 553], ZxARg 893, 59 HIPARF
753], 22 193], 69 HIPARS 733, ZxARd 8288 SiRlk]
AcHTable 3). Al71'"E ARga)E A2} H]SIAhES Al7[ER
FoJu)gt 2ol Holx WhHA(One-way ANOVA, df = 3, f
= 8.409, p < 0.000), A ARFS A7 2Jol7} e Ao
LR THOne-way ANOVA, df = 3, f = 0.620, p = 0.606).

322 Al S0 ME MF HEW 55 ™ol
AP ol w2 Ho] FE Hlg2 H|gPARe] tigh AE-8o]
39.72£8.27%%1 ¥HA, "Zz2|Apgof thgt AJF-E] 51.28£2.55%
FEES Uelh= Ao SRIESItt

2 H[ghARgo] Hlof =&
(Pared t—test, t = —2.870, df = 16, p = 0.011).

A o] @2 o] HlgS HY H|PAPFS THF
26171(82.08%), =5 671(1.89%), ¥AM5 470(1.26%), =t
5 370(0.94%) o2 SIS, 71et 11.64%= Hol
o] TRE I 4 AU (Fig. 4). HAAAFE ZHF 49
M(15.41%), 2F TH(2.20%), FAF TH02.20%), TZF
1370(4.09%), %57 30071(94.34%) 508 Q1= 1, 7]
Bt 13671(26.56%) 2] Ahd/d5ollAle mlgel=ldckFig. 5).

AFEH ] T2 Ho| F5A EHFE 5T HlE
PApFo] 82.08%= =2 WA, FAXAPFE 9.57%=2 W2
22 HcHAnova test, df = 1, f = 26.089, p < 0.000).
Z|RE 22| ARgL vlgARge] Z 85 2HE(0.94%) Hot =
2 58.59%2] L% 5L Ho] F0|(One-way ANOVA test,
df = 1, f = 165.608, p < 0.000), Ahg HHe] utet th2 o]
FEol= Aoz At

Ll

. Hunting Method(Mean +SD)
Hunting place - - - t df P
Flight—hunting Perch—hunting
Grass land 1.33£1.59 3.58+1.74 -7.031 47 0.000
Paddy field 1.88+1.89 6.19+3.97 -8.431 47 0.000
Dry field 1.92+1.90 4.02+191 -5.058 47 0.000
Riparian land 10.08+6.18 7.00+4.29 4.019 47 0.000
*Notes : Paired t-test, p < 0.01
Table 3. Difference of hunting method during Survey period(n=96)
) Period(Mean+SD)
Hunting method - df f p*
March April May June
Flight—hunting 38.67+5.03 55.67+18.61 75.3316.66 73.67+11.72 8.409 0.000""
Perch—hunting 81.00+16.64 89.67+9.45 79.33+8.08 82.67+11.72 0.620 0.606™

? Notes : One-way ANOVA test, p € 0.01, NS = none significant
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flight-hunting Perch-hunting

Fig. 4. Compare to rate of hunting success between flight-hunting
and perch-hunting from March to June, 2014~2016. (n = 1,728)

100% -

80% -
3 B Mammalias
g- 60% - AT W Reptiles
£ 58.59 | mAmPhibias
T Birds
g 40% -
o Olnsects
& DOothers

20% -

0.94 26.56
11.64
0% -

Flight-hunting Perch-hunting

Fig. 5. Compare to proportion of hunting pray beween flight-
hunting and perch-hunting from March to June, 2014~2016from

3.4 M AHe| mzet Aze| =0

Apgo] o]Fojz]l 40| M= ZA|7F Yo 71.58+26.22%
9 I g Ho 7MY 2 IEE 7= AYer gy
1 Hho] 36.73+19.48%= 7} @e mrZ2 Jehys
2oz FAEo], mrof thgt FAAT Fa Tho] F9
n|gt 2}o]& &l tHOne—way ANOVA test, df = 3, f
= 17.016, P < 0.000). AFgo] o]Fojd HAd it A=
o] P4t =ole FAHEE {FotA] g2 Aor AR
FxFol9 Apgo] o]FojA= AL ARFY Fa(xA,
=, W, PR et Agle]l BE dARE AE9] Eold
A Apggttte ojulo]th(One—way ANOVA test, df = 3, f
= 0.759, P = 0.518).

FEFolo] AR 259 AdolA wk= HPARG T 2]
AbgF Atolof oIt 2pol 7t ¢ldth(Anova test. df = 238,
f= 0755 p = 0386), 20| ol Zx|apg Hr} ulaA}
FolA AE9] 717t 2 A9E AToh= Ao=m BAES]
CHOne-way ANOVA test, df = 238, f = 18.818, p < 0.000).

5, FxFolo HgihdE FAE 7] Aol AE F
= A9 mzof AdHglo]l =9 7)o oo A HTH=
Atdoltt(Fig. 6). ol HIHE WE £ 2 3ol Zf
FEF=E A7 Tl o5 A1, F7F F= A
Aste 7] =2 2294 ERlEe= YA, 22 AE9] 7]
7F 32 Ao £ otls o 3FHS F Aot Ae

]o

March to June, 2014~2016. (n = 830) ofm|giet.
Table 4. The plant hight and coverage rate at hunting place(n=64)
Vegetation cover Habitat type Mean (sd) df f P
Grass land 71.58 (26.22)
Paddy field 53.78 (32.01) x
Coverage rate - 3 17.016 0.000
Dry field 36.73 (19.48)
Riparian land 52.95 (27.72)
Grass land 23.78 (8.16)
) Paddy field 22.55 (8.77)
Plant hight - 3 0.759 0.518™
Dry field 21.42 9.12)
Riparian land 23.03 (9.20)
Notes : One-way ANOVA test, p  0.001, NS = none significant
E woor] =
§ § 60.00]
§ é 40.00

Flight—hunting Perch—hunting

(@)

Flight—hunting Perch—hunting

(b)

Fig. 6. Difference hunting method in accordance with the (A) plant height and (B) the coverage rate of the plant(n = 64)
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QML WMAN] FEFolo] Fa AFPAE o
tﬂOl (Fig. 2) sHe] Ahdol AFEE A7k 689

Aom gl Qick(Fig. 1).

ol#gt WFole Fa7 o2 aglo] Sled A, Fx
Folo] W7 YFF A7I7F Fabotal &36h= X712 5
A3t 69l =2 VA7l @ E=H), HPARG S Hol
StEIL(Table 3), &4 PR 2 F o] ABdS oJu|s}
B2 (Fig. 4, Fig. 5 W4 A]7] &2 dA 87F< 12
ot7] QI oA Aol 2 ZFREDE Helz A
g5t 5= Aolth, k3 ZRFEFDE ARt A7 &
49} HE“OME EFFO] FE7F w2 7] 4l HA9
A5 AY opA Hedl, E=olAe 595EH AR 5ol
=43 ﬂiﬁ}‘ﬂi ol& thAlste] st o R o] AR 5
% I, o] 2§ FxFolo AhFHE ] ¥
Tolu Ahd Ao dele, o] A (thE ATA S
N
o

N,
_0|L
rr
_{

2
r{>

Q= ol Ag), 7153t de(Holzt

loll F=o] 7FA+= ARE A4t Hol gE534
T ARtell o ovz] ARge] XA43h)'E FEche
Ao PFe FoHA He ¥z olsirt 2 & U+
(Wilson 1975).

Zo6logisch Laboratorium et al (1988)2 3,67070¢] 9
o] = 3546(96.7%)= Z+& XS = (Common vole) 24 &
Z£Folo] 7P FH Holgt sk, FHe xFols
(European kestrels) E3F 22 Z(-FE FH Holz2 HSF
=l (Uttendérfer 1939; Tinvergen 1940; Piechocki 1956
Village 1982) ol & Aot H|&$ AYFES Hols =&

= g

ﬂzio]—l Hol Aeo] #it S A
A7F fdstet. Ao ATl A-
Agd mo]-J 3o A FFo] 7]'2 B
I SHAA o] 4AE Axet fxol
(& 2012), & A5-2] WA7] AJx9] o] AE(Fig

AL G700 Aol T ke wdad, &

olgst Adt= E 04;1_4 3°J_q. 49 (Z2A) 7)) 22| A}

74(2012)9]
%%
FE A
o

7 Avz

1
—
Ho]o

L

E
$2 Hl
o

5

o

£ A7eld 9 ApFRES HEl 27, &, 8 Solds
A o] WA} L U,

F A W wapde shadeld w7 uebm
(Table 2), o218 W% T A7]2 1w A7)7h Rafehe
597} 6%o] 397t 4ol Hls] ol WO Tfals]
oAth(Table 3). E3F Fxgolo] Ahd BEAA Mzt 4
a7¥e] Aol hehtoLt Al olo At 247 ol
stel A HlaAbde] faF HHoR As|AH, FxFol

hil

A29 Eolol ofs 2A4=+=

2 %}
B AL o] 30.53%9 &8 H-&S AA|sh= A
CRCEl = QIgte] AAFE o8 2
= Ha BE Aol ZH (H)‘—’J AAlo] At gAow
Fzgolo Fa AFHRE 752 s Hrt. ojeh=
W2 82 A7z 9.72%5 AA|sHE W
SFAH (Table 1)& <17to] 7Hdo] A1 A& 9] t}ost
Z9} ol7t ZAIStY, FxFol7t HE 7] 917
ol Aget 20em olste] 2ol thg ERlEE
(Fig. 6). olo] wiel, Blo] @ eko] olx]= 593} 6
stAEA 71 o HSAg FELS Hol Zo|n
stHo] go] EHFO
Apgerg elmlats Aolth,

olfgt o7 29lEe FUNEH, FxFol A=
7] o] Helo] A spH-e uje Fagh gE a4

A},

_,d
i)

o)

mwe 2 o
Lrr 2 > H L
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